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3In Q^emotiam. 


I.- SiR C. T. D. ACLAND, Bart. 

By Thos. F. Plowman^ Secretary and Editor, 

As the last pages of this volume were passing through the printer’s 
hands, there came the news, its sadness intensified by its suddemiess, 
that Death had claimed one who for long had been a leading spirit 
in all concerning the issue of the Society’s Journal. 

Although Sir Thomas had been in failing health for some time 
past, no immediate danger was apprehended until within a day or 
two of his death when bronchitis supervened upon an ordinary cold. 
J jacking sufficient strength to resist the attack, life almost imper¬ 
ceptibly ebbed away,, till, on the morning of February 18th, God’s 
finger touched him and he slept.” Up to a week or two previously, 
he had been, as Chairman of the Committee, in correspondence with 
me upon Journal matters and also with respect to certain pending 
changes in the Society’s personnel. He was so interested in the 
last-named subject that he held out a hope of coming to Bath to 
discuss it. 

Sir Thomas, who, on personal grounds, elected to be known by 
his second Christian name rather than by his first of Charles, followed 
a family tradition in associating himself with the Bath and West 
Society, inasmuch as his great-grandfather joined it in 1786—only 
nine years after its establishment—and his example was followed 
by the two successors to the title ; so that for nearly a century and 
a half the honoured name has always been found on the Society’s 
A 
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rjll. There is a further lengthening of the chain linking up the 
present with the past, the heir to the title- -the Right Hon. A. H. D. 
Acland being a Life Member of the Society, while the late 
Baronet’s nephew, the Right Hon. F. D. Acland, M.P., who 
succeeds to the Devonshire estates, has been recently elected upon 
the Society’s governing body. 

The late Sir Thomas, who succeeded to the title and estates in 
1898, was elected a member of the Society in 1872 and a member of 
the Council in 1873. Soon giving proof that he was ready and willing 
to be a practical worker, full advantage was taken of this, and in 1874 
and two succeeding years, he was appointed one of the Stewards of 
the Show Yard. In 1877 he exchanged this office for that of a 
Stewardship of Gates, acting as such for the following nine years. 
This was by no means a sinecure-post, as it meant keeping watch 
and ward over the show-yard entrances and exits and the granting, 
or withholding, of free admission passes to exhibitors and others; 
a somewhat delicate and thankless duty now discharged by the 
Secretary’s office. While serving the Society in this way, Mr. 
Acland was also paying tribute to the State as the Parliamentary 
representative, first, of East Cornwall and afterwards of the 
North-East Division of the same county, whilst his co-steward of 
Gates, (k)l. E. H. Llewellyn, sat for North Somerset; thus the 
many who preferred their claims for admission-privileges had the 
satisfaction of knowing that they were adjudicated upon by two of 
the kingdom’s law-makers. 

The zeal and efficiency which characterised the doing of whatever 
Mr. Acland put his hand to, resulted in his being placed upon the 
Dairy, Journal, Experiments, Arts and Implement Regulations 
Committees, and later on he was elected to the (ffiairmanship of the 
three first-named Committees. He was also, on the nomination 
of the Society’s Council, appointed one of the Society’s repre¬ 
sentatives on the Governing Body of the National Fruit and Cider 
Institute. 

One of the last matters which had lately engaged his attention 
was the great dearth of skilled thatchers and, so recently as 
January last, the Council had before them for consideration an offer 
by Sir Thomas of a prize of £10 for lads under 18 who could thatch 
a rick; his desire being that such a competition should be carried out 
under the auspices of the Society. 

In recognition of his many services, Mr. Acland, as he was then, 
at the Annual General Meeting of Members in 1894, was elected a 
Vice-President of the Society, and ten years afterwards was 
appointed one of its three Trustees. 
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Sir Thomas was much opposed to the offering of money-prizes 
for Stock at agricultural shows, his view being that the honour and 
glory of winning, coupled with its value as an advertisement, and 
with the addition of a medal as a memento, should be all-sufficient 
to satisfy exhibitors. .With indomitable perseverance, he en¬ 
deavoured to convert the Society’s Council to his views, but it was 
one of the rare occasions when his colleagues failed to follow his 
reasoning. The exhibitors, too, manifested a distinct preference 
for hard cash. The experiment was tentatively tried of allowing 
an exhibitor to have a medal if he preferred it, but the money prizes 
held the field. He equally objected to the giving of premiums for 
implements after only short show-yard trials, rightly contending 
that a more lengthened and exhaustive test of an implement’s 
capabilities, under ordinary working conditions and fair wear and 
tear, was necessary in order to satisfactorily establish its claims. 
The large majority of the Council were in agreement with this 
and affirmed the principle it represented. 

Before the Board of Agriculture and County Councils came into 
being, little help was afforded to the most important of our industries 
beyond that rendered by agricultural associations. This induced the 
Society’s Council to set on foot an important scheme to provide for 
systematised investigations and practical demonstrations in con¬ 
nection with the various departments of husbandry and for estab-^ 
fishing experiment stations and educational centres for the testing and 
promulgating of improved methods in relation, especially, to dairying. 
Mr. Acland was one of the most active supporters of this new departure 
and rendered essential aid in bringing it to a successful issue. During 
the years in which the scheme was in operation, it had an important 
bearing upon'agricultural education, as its subsequent recognition 
by the State testified. It was only relinquished when the establish¬ 
ment of the Board of Agriculture and other public bodies, either 
State-aided or Rate-aided, rendered the Society’s assistance in the 
directions indicated superfluous. 

But valuable as was the help the late Baronet rendered in 
the various departments mentioned, he established, I think, 
his best claim to the Society’s gratitude by his work as Chair¬ 
man of the Journal Committee, in which office he succeeded 
his father in 1898. For the last few years, impaired health pre¬ 
vented his undergoing the fatigue of travelling to the Society’s 
meetings and taking an active personal part in the general manage¬ 
ment of the Society. Hence, as he was much less in evidence than 
were other members of the governing body, tribute should be paid 
now to the Society’s deep indebtedness to him for work of a character 
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that could not well be brought prominently under public notice. 
Although it was of the utmost importance to the Society, 
it was so quietly and unostentatiously performed as to be 
known only to the very few immediately concerned with it. 
The unsparing diligence with which he fulfilled the responsibility 
entrusted to him may be judged from the fact that he never omitted 
to carefully read the proof of every article and report that 
appeared in the Journal during the whole term of his Chairmanship, 
and to return it with such suggestions—^and they were invariably 
worth having—as he thought the occasion called for. He was also 
a frequent contributor of articles to the Journal, every one of 
which was marked by a thorough acquaintance with the subject to 
which it referred. An editor’s duties would be much lightened if 
other contributors had a similar capacity for the taking of pains 
and as much regard as he had for simple accuracy. 

I have rarely met with anyone whose interests covered so 
wide a field, for agriculture, literature, science and art all 
came within the range of his knowledge and his sympathies. 
With a cultured literary taste and a thorough knowledge of the 
laws governing composition, he possessed also the critical faculty 
in a marked degree. Those who know how much room there is 
for difference of opinion regarding what constitutes that “ well o£ 
pure English undefiled ” from whose depths all engaged in literary 
expression desire to draw inspiration, will understand and appre¬ 
ciate how much is represented by the fact that, notwithstanding the 
possible difficulties attendant upon a dual control, there was never 
a break in the perfect harmony existing between the Chairman and 
the Editor during the whole twenty years in which we worked 
in conjunction, and my Associate Editor testifies to a corres¬ 
ponding experience. Remembering that, as Chairman, he was 
naturally the controlling power, this happy relationship testifies 
to the gentle and kindly spirit in which he exercised his prerogative. 

No one could be more tolerant of the views of others, however 
much they differed from his own, or could exercise more con¬ 
scientious care in arriving at a conclusion. It can truly be said 
of him that, in relation to all mundane matters, he was as mudi 
a man of peace as a man of letters, always anxious to find a 
modm vivendi in the solving of life’s problems, provided that 
it involved no sacrifice of the main principle. 

The fact that the Journal comes directly under the notice of Council 
but once a year, when the issue of a new volume is reported, may 
not unnaturally lead to the supposition that the Chairman’s position 
with regard to it is very much of a sinecure^ and I gladly take this 
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opportunity, speaking from personal knowledge, of testifying that 
it has never been this in the case of either of the two Chairmen 
under whom I have served. 

Space will not permit of even a brief epitome of the various 
public offices, outside the Bath and West Society, Sir Thomas held 
during his busy life or of the many movements, having for their 
aim the welfare* of the community at large, with which he identified 
himself. All that was of good report appealed to him and the 
spirit in which he exercis^ his generosity strikingly testified to the 
broad-mindedness of his sympathies and the versatility of his 
aims. Two matters, however, with which the late Baronet’s name 
will always be identified, although not directly connected with 
the Bath and West Society, come within the sphere of its interests. 
One was his successful efforts to improve the breed of Exmoor 
ponies and the other was his most generous and patriotic act in 
handing over to the care of the National Trust 5,000 acres of the 
finest part of Exmoor, so that it might for ever be preserved from 
injury and exploitation. It includes one of the most beautiful 
bits of wild country in the kingdom and Sir Thomas anxiously 
desired that it should ever be preserved in its natural state for the 
enjoyment of posterity. To its other attractions must be added 
its connection with many interesting incidents of county history, 
whilst the country it embraces will ever be endeared to the readers 
of “ Lbrna Doone.” 

In the presence of niaiiy members of the family and intimate 
friends and a large and representative gathering of the tenantry, 
his b^ody was laid to rcvst in the soil of his native county at Columb 
John, near the ancestral home of KiUerton, when a floral tribute 

in affectionate remembrance from his friends and colleagues on 
the Bath juid West Society’s Council,” testified, as did many other 
similar offerings, to the regard in which the departed was held by 
those who from personal experience knew and appreciated his 
worth. A special memorial service was also held at Exeter 
Cathedral at which the Society was represented. 

From the time of its inception, the Bath and West Society has 
been exceptionally fortunate in its voluntary workers. The vitality 
which has sustained it during its long life, and such success as it has 
achieved in the course marked out for it, must be set down mainly 
to these shapers and moulders of its policy, who created and per¬ 
petuated its standard of work and responsibility. Instances of 
exceptional devotion to the Society’s interests serve to bring forcibly 
honae, from time to time, the strength of its hold upon those most 
capable of serving it and the disinterested zeal and enthusiasm 
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it is able to evoke. There is a sorrowful reminder of this, and 
of the void which the loss of a single individual can create in its. 
ranks, in the death of so staunch a friend to the Society and so 
good a worker as was the subject of this Memoir. Giving of his 
best ungrudgingly for pure love of the cause, he was the personi¬ 
fication of that disinterested earnestness which in ^imes of stress- 
and strain has done so much to sustain Agriculture. 


II.—AGRICULTUEAL RECONSTRUCTION. 

By James Long, Author of Making the Most of the Land,^^ 

** The Coming Englishmans^ Food and FilnessS^ etc. 

Introductory. 

It will, I believe, be generally accepted by those who are 
experienced in agricultural affairs, that nothing should stand in the 
way of our future security, so far as it depends upon our home 
food supply, unless it touches our national honour or our sense of 
justice between man and man. If one may judge from the opinions^ 
expressed in the report of the Selborne Committee, every acre 
of land capable of food production should be cropped, without 
regard to the rights, privileges, or sporting instincts of its owners. 
There are hundreds of thousands of acres awaiting reclamation^ 
while millions of acres of hill, down, and mountain land w^hich 
have not been cultivated in our time, would respond to manure, 
and other assistance, in such a manner as to double their grazing 
value. If in addition, we consider the statement of the Secretary 
of the Board of Agriculture that no less than 800,000 acres have 
been lost to the national farm since 1892, we shall be in a better 
position to estimate the vital need for that reconstruction upon which 
our future depends. If the old habit of drift ” is allowed to con¬ 
tinue, I tremble for that future. New men, however, have arisen to 
deal with old habits and old acres, and, as I believe, with old law^s 
which, as they stand, deprive the vigorous administrator of the 
power he needs to deal with those who hold up land required 
for reclamation. 

Increased food production depends upon various factors, including 
the following— 

1. The increase of our arable area for the production of corn, 
forage, and other stock foods, potatoes, carrots, parsnips, 
artichokes, and other vegetables for the table, and of 
sugar beet. 
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2. The cultivation of all waste lands and uplands which will 

respond to artificial manure. 

3. The extension of small holdings and allotments and an 

increase in the size of the latter. 

4. An increase in the number and quality of live ^toek for 

which the improved uplands will largely provide. 

Minimum prices for com. 

The compulsion of landowners and farmers who are not 

already doing their duty by the land—as proposed by 

the Selborne Committee. 

7. The establishment of open markets for the sale of farm 

produce in country towns. 

8. The establishment of Farm Schools for the traijiing of the 

sons of small farmers at nominal fees. 

9. The reconstruction of village life. 

Increase of Arable Land. 

The increase of arable land means largely increased production. 
If we estimate the yield of our grass crop, on the basis of our hay 
crop, at seven tons per acre (although it has been placed at a lower 
figure) and assume on an equally reliable basis, that the forage 
crops—vetches, clover, and grasses, trifolium, rye, sainfoin, and 
lucerne-- will produce from twelve to twenty-five tons of 
—in most cases— still richer food, we shall be better prepared to 
believe in the possibilities of arable farming, the more so as some of 
these plants last for years, with hardly any expense either for culti¬ 
vation or manure. If we regard the four-course system as 
prevalent in farming, it follows that a holding growing 
100 acres of corn instead of 80 acres, will not only produce an 
additional 20 acres of straw, itself a stock food of considerable 
value, but an additional 20 acres of forage and roota, unless potatoes 
and other vegetables are selected for cultivation instead. For my 
own part I strongly hope that there will be no increase in the 
turnip area—which showed a reduction in 1918—for this bulb con¬ 
taining only to 8 per cent, of feeding material, gives the poorest 
return of any crop on the farm, its average being 12 J tons to the acre. 
The turnip area is already too large, except upon those light or thin 
soils on which it is regarded as indispensable for their improvement, 
and for the feeding of sheep. On this point I suggest that every crop 
should show a profit for growing, but this the turnip never does 
on very numerous farms. The average yield is so small that it 
fails to cover the cost, and if this is the case what can be said of 
those counties which never reach 11 tons to the acre—Hunts, with 
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an average of 7*14 tons, Cambridge,with 9*68 tons, Sussex, with.l0*42, 
and Rutland, with 10*38, are examples in point. In a moderate 
season like 1915 the yield fell below 10 tons in no less than eight 
counties, yet this crop, which in no county reaches an average of 
18 tons to the acre, covered nearly a million acres of land in 1917, 
while much superior plants were ignored. 

Let us, however, return to the increased production of stock food 
on the 20 acres of arable land which replace 20 acres of grass. Among 
the new crops the mangel might be selected where it is likely to 
yield favourably, although here, too, consideration is required. 
This plant will yield from the average of 19 tons up to GO tons to 
the acre. Forty to fifty tons are not uncommon yields with good 
growers, and such I have met with in certain cases, although I find 
that no less than 13 counties average less than 17 tons to 
the acre. That better farming would alter this ridiculous figure 
I have not the least doubt, and the question is : How is this farming 
to be established among the less capable, less enterprising, and less 
educated men ? My answer is simple enough. I believe through the 
War Agricultural Committees, consisting chiefly of farmers, and which 
have done most praiseworthy work, for no men are so well cal¬ 
culated to deal with a farm which is mismanaged, or with a tenant 
who wilfully fails in his duty. 

If turnips and mangels are excluded from the additional arable 
land placed at the farmers’ disposal by ploughing up grass, one 
portion should be devoted to potatoes and roots—such as carrots 
and parsnips—for the feeding of pigs, large numbers of which could 
be bred and fed at a cost of one-third the sum usually spent upon 
meal. The remainder could be used for green forage plants— 
such as clover and grasses, maize, trifolium, rye, vetches, and rape. 
The result would be that more stock could be fed, and fed cheaper, 
both in summer and winter. 

It cannot be too clearly asserted that maize, and all the legu¬ 
minous crops, whether annual or perennial, although some can 
be made into hay, can be successfully preserved in a silo for winter 
consumption, thus providing at much smaller cost a superior food 
to the turnip. Since the advent of the silo in East Anglia, some 
six or seven years ago, large numbers have been built, although, 
owing to the enhanced cost, which the war has occasioned, their 
co^truction has been checked. One of the pioneers in this enterprise, 
who grows maize for preservation for the winter feeding of his cows, 
publicly stated, to a large gathering of farmers who were invited to 
witness his work, that the turnip was the* rock on which tenants 
were splitting. That they should prefer to grow 12 J tons of turnips 
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on land capable of producing 40 tons of maize which, weight for 
weight, is a much superior food, is a fact so incredible that he was 
justified in his remark. I speak not only as one who has grown 
both crops extensively, but as one of the Judges in the Silo Com¬ 
petition of the Royal Agricultural Society 20 years ago, and 
as a frequent witness of the results of maize feeding in Continental 
Europe, and, to a smaller extent, in America. Briefly then, the exten¬ 
sion of arable farming means not only an increase in our production 
of corn, but a large increase in the production of the food required 
for stock purposes. On this account I claim that farmers may not 
only keep large numbers of pigs and entirely destroy our import trade 
in bacon and hams, thus saving some 30 millions a year, but increase 
their herds and flocks by 20 to 50 per cent., in accordance with the 
area ploughed up. It has been proved, to the satisfaction of all 
experienced men, that an acre of arable land will provide six times 
as much human food as an acre of grass. Thus my contention is 
that our arable area should be largely increased by ploughing up 
the enormous acreage of inferior pasture, and that this should be 
replaced by the cultivation of the hitherto uncultivated uplands— 
ivhich, as a number of progressive farmers have recently demon¬ 
strated, are able to respond to good treatment. 

About the year 1911 or 1912, Sir Everard Hanibro sent me a turf 
from one of the downs on his Dorset estate asking me to suggest 
in what way the herbage could be improved. This turf, like a second 
which followed, contained no one useful plant. During the second 
or third season after the manure suggested was distributed, I visited 
a number of farms in Sussex, Dorset, Wilts, Surrey, and Warwick, 
for the purpose of witnessing the results of manuring hill, down, 
and other poor pasturage, and among them I inspected the down at 
Coombe Abbey. The result was amazing—the rough sheep-grazing 
was changed to such an extent that the Bailiff, when asked what 
he thought farmers would be willing to pay for it, declared that it 
would let well, and that he would himself gladly pay 40s. an acre 
if he had the opportunity. 

I make two other references to similar good, or ill fortune. A 
Hampshire tenant slagged a hundred-acre strip on his down land, 
with the result that it could be distinguished, owing to its rich green 
eolour, for miles around. Asked why he did not manure 
the whole of this land in the same way, he remarked that he 
would in all probability lose his farm, as the owner, wishing to sell 
it, could do so easily enough in its new clothing. In another case, 
a Midland county. farmer, whose unimproved pasturage, like that 
of a large Sussex farmer whom I also visited, was of the most 
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viciously bad character, so improved it by liberal manuring that on 
my last visit some of the pastures were models, feeding bullocks and 
sheep with considerably less cake, and feeding them so well that 
the farmer practically regarded a ton of slag as equal in value 
to a ton of this feeding material. He has, however, had to pay for 
his courageous enterprise, for his landlord, remarking the success, 
he was achieving, increased his rent by a considerable amount. 

I have endeavoured to show not only that the forage grown 
on arable land, with the addition of the straw produced on the 
increased area of land devoted to grain, will maintain a much 
larger number of stock than grass, but also far more than 
would roots, and at much less expense ; and that, with the 
aid of a silo, a large proportion of that food can be preserved for 
winter consumption. In no other country do roots play the chief role 
as a succulent food for the winter. In the United States maize takes 
their place, as also in some parts ot the Continent, whereas lucerne^ 
one of God’s greatest gifts to man, so consistently ignored by those 
who do not grow it, is the chief source of the nutrition of stock in 
many parts of America, of Argentina, of France, and elsewhere. 
Where there is doubt existing as to the capacity of a soil to grow 
lucerne successfully, it should be tested on a plot—conditionally 
upon the soil being dry, deep, exposed to the sun, and not at too 
high an altitude. On the question of climate, it may be remarked 
that it has been grown successfully by the authorities of the West 
of Scotland College. Lucerne is a rich nitrogenous food which, 
under good conditions will produce in its second, and several subse¬ 
quent years, 25 tons to the acre in three cuts and a grazing. It 
should be drilled across a spring corn crop, on land which has been 
manured with dung within a few years and has since received a 
dressing of phosphate of lime. It mav be useful to refer to two facts 
in my own experience as a grower of lucerne for many years in 
succession. An eight acre arable field having been cropped with 
lucerne most successfully, it was determined to plough up a poor pas¬ 
ture, to crop it with barley in the following spring and cross the barley 
with Lucerne. One portion of the field was manured with dung, the 
remainder with basic slag. The seedf5 germinated well, but when the 
lucerne plants on the slagged portion had reached the height of an 
inch they died off rapidly. On the other hand the plants growing pn 
the dunged land grew with great vigour, and at harvest had reached' 
a height of 14 inches. I concluded that without dung the soil was 
sterile to the lucerne plant, containing no bacterial vitality. A 
second point illustrated was the fact that, contrary to the general 
belief, lucerne will succeed although sown much later than the 
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stereotyped April date. In 1916 I sowed a plot on June 3rd, and 
by the middle of September it was ready for cutting—having grown 
with considerable luxuriance on poor, unmanured, stiff land. 
Although this plant thrives best on land of a substantial charactei*, 
there cannot be a doubt but that under given conditions it 
will grow upon light soils. Staying in 1913 near Quiberon, in 
Brittany, I found the peasantry growing corn, potatoes, and lucerne 
on sand overlying granite—which they very persistently tilled and 
fed with manure. Although with us this soil would remain un¬ 
cultivated, the experience is, in my judgment, a demonstrative 
proof of the fact that the poorest land will respond to the labour oj 
man, 

I am so much impressed with the importance of tillage land 
that I think it should be increased until at least two-thirds of oxir* 
wheat is grown in these islands. As arable land produces so much* 
more human food than grass, it is incumbent upon us to extend it to 
the utmost. The fact that the best of pastures pay sufficiently well 
is no argument in favour of their retention. It is a question of 
food, and if these pastures produce more grass than others, it is clear 
that they would produce more corn as well as more fodder for stock. 
I cannot, therefore, conclude my reference to corn and potato* 
production without suggesting that we have taken an erroneous 
view of the question by ploughing up the poor pastures—which 
can be so easily improved—and by leaving the rich pastures because 
of the ease and low cost with which they are farmed. 

The potato, perhaps more than any other crop grown in these 
islands, presents an opportunity for the establishment of new 
indilstries. Hitherto Germany has almost monopolised the business 
of manufacturing from it potato starch, farina or potato flour,, 
imitation tapioca and arrowroot, potato chips and flakes, and, 
perhaps most important of all, alcohol. Jt has been remarked by 
Dr. Johnson, who with a colleague has been subjecting the potato 
to a searching analysis on a large scale, that, of the many millions 
of tons produced in Germany, three fourths find their way into the 
above and cognate industries. When the Kussian army occupied 
the oil-fields of our enemies, she was able to maintain the driving 
power, which was checked by the absence of petrol, by the 
assistance of potato spirit, which her modified laws enabled the 
manufacturer to sell at a popular price. This sale was effected under 
a form of control which, if adopted in this country, would enable 
us to follow her example in its production for heating and lighting. 

The analyses referred to, while confirming the work of Dr.. 
Hindhede, chief of the Danish department of Nutrition, shows, 
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with great clearness, that the potato differs in quality to an 
•enormous extent. There is not only a marked disparity in the size 
of the starch grains, as between one variety and another, but a 
still greater difference in the percentages of starch. This differ¬ 
ence is, however, subject to modification where the potato is grown 
in moist climates, and the results show that the starch present 
is in an inverse proportion to the water. The small potato, such 
as that of seed size, contains a higher percentage of starch than the 
large one. 

Of nearly 70 varieties examined it was found that the percentage 
of starch varied from 22 in Beauty of Bute to 11-7 in Irish White, 
which stood at the bottom of the list,—the popular varieties:— 
King Edward VII., Abundance, Up-to-Date, British Queen and 
Arran Chief—varying from 14*8 to 19 per cent. When Beauty 
of Bute was grown in the moist climate of Kerry the starch was 
17*2, and when grown in Donegal fell to 14*8. The actual produc¬ 
tion of starch per acre, however, is governed by the weight of the 
tubers grown, and, when the net yield is shown by combining this 
weight with the percentage of starch, we find Up-to-Date and 
Arran Chief near the head of the list with a production of 2 tons 
of starch to the acre, King Edward and British Queen yielding 1| 
tons, and Champion II. with 1*1 tons of starch at the bottom. 

Without discussing the fascinating question of the manufacture 
of potato products, it appears to me that growers will be well advised 
to select their seeds, not only for their prolificacy and their disease 
resisting power, but for their richness in starch. On this point 
manufacturers will be more exacting than the public who, knowing 
no better, not only ignore the food value of the varieties plarited, 
but by peeling, soaking and boiling, reduce that value to a minimum. 

Space prevents further discussion on this subject which must 
ultimately lead to a larg^. extension of potato culture and to the 
establishment of industries to deal with it. 

Manures. 

This leads us to the question of manures, of which, before 1914, 
we were the smallest of users. Our consumption consisted of;— 

23,000 tons of Potash Salts 
280,000 ,, Basic Slag 

80,000 „ Nitrate of Soda 

670,000 „ Superphosphate 

and probably 100,000 ,, Sulphate of Ammonia. 



Long on Agricultural Reconstruction. IS 

We exported some 260,000 tons of this manure, together with' 
120,000 tons of slag, all of which should have been applied to the 
land. Thus we robbed our own potential food supply to provide 
food for our neighbours, among whom were our enemies—and we 
know the result. The facts were constantly brought to the notice 
of those who were appointed to watch over the interests of 
agriculture, but without the slightest result. 

Our Live Stock. 

Since the first grant for the purpose of developing agriculture 
in 1911, it is difficult for an outsider to recognise what has been 
done. Had it been otherwise, we should not have been caught un¬ 
prepared at the outbreak of war. Writing in 1893,* I remarked that 
although the ports of almost any other nation might be blockaded 
they would still obtain food, but that were we subjected to a blockade 
we should be severely taxed in six weeks, while in six months 
starvation would be our prevailing condition. Knowing agricul¬ 
tural England as well as I do, and having seen during the past 30 
years land apparently waste which has remained untouched 
by the hand of man, farms half tilled, pastures laid down to 
grass by nature, and the indifference of all classes of people to 
agricultural progress—I felt that the danger was grave, and that the 
necessity for those purely agricultural measures which by assisting 
to save the country from a more deadly enemy than the foe, 
ought to have become law many years ago. 

The serious inadequacy of our number of stock and of our means 
of feeding it, is no new fact. In my book published in 1912, and 
previously mentioned, I showed that whereas in 1890 we spent 
19J millions for imported butter and cheese, that figure rose to 
36 millions in 1910, and that while we owned one cow per 16 persons 
(in 1918 it had become one per 23 persons), Denmark owned one cow 
per 2-1 persons, France 1 per 5 persons, Germany one per 5*9 persons, 
Holland one per 5-5, and Sweden one per 2-9. This is largely owing 
to the greater division of land in these countries. Moreover it 
is shown in the Report on the Census of production in this 
country that the small holder keeps more cows and more pigs 
and poultry per acre than the large farmer, and that he also 
employs more labour. I nevertheless hold the opinion that both 
classes of cultivators are essential to the welfare of the State. 

In 1911 the cows in Great Britain numbered 2,825,000, whereas 
they reached 7,538,000 in France (1909), and 10,966,000 in 
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Germany (1907). In the same year we owned 2,822,154 pigs in 
Great Britain, a figure now largely reduced; while France owned 
7,305,000, and Germany 22,146,000. Need we, therefore, be sur¬ 
prised at our shortness of milk, butter, and cheese during the most 
vital period of our national existence, or at the fact that we produce 
so little bacon, and that prices are so ruinous in each case ? The 
Danish farmer feeds his cows chiefly upon arable crops, and his 
pigs on the skimmed milk available. The French farmer, where his 
pastures are not rich, as in Normandy, feeds upon lucerne, sainfoin, 
beet pulp, and green maize, all these being cheap and simple to grow. 
The German farmer also employs the pulp of the sugar beet for 
cattle, and the potato for pigs, while the Swiss farmer either 
feeds his cows on tlie soiling system or grazes them on the Alps, 
where I have examined herds at an altitude of 5,000 feet. In this 
country a 500 feet altitude is regarded as fit only for a rough sheep 
run. 

Milk Production. 

In agricultural reconstruction it is of prime importance that old 
practices which are extravagant should be ruthlessly abandoned. 
Farmers should be led to see past mistakes and to destroy the 
system under which they have been perpetuated. The cow is a 
possible exception tf) the rule that our live stock should be fed 
upon the produce of the farm, so far as that produce can be grown 
on the area at command. Unlike the steer or the wether, on which 
the daily increase of weight is practically limited, there has been 
for many years no limit to the yield of milk. Although the average 
production of a cow is approximately 530 gallons, and of butter 
150 lbs., it was reserved for Dr. Watney to obtain an average of 
463 lbs. of butter in 1904, and over 400 lbs. per annum for nine 
successive years. Among his Jersey cows were some which pro¬ 
duced over 1,000 gallons of milk and as much as 542 lbs. of butter. 
At a competition which 1 attended at Chicago, 25 cows averaged 
290 gallons of milk in 90 days, while at St. Louis 25 cows averaged 
385 gallons, or almost as much as the average cow of this country 
gave in a year 25 years ago. The two leading cows in this Com¬ 
petition, a Dutch and a Jersey, produced 330 lbs. of butter in 120 
days, or more than double the weight produced by an average 
British cow in 365 days. Although fed on abundance of costly food, 
by producing 3 lbs of milk per hour during the whole period, the 
butter cost only 5jd. a pound. 

It has been shown both by farmers and scientific experts that, 
by treating pastures with mineral fertilisers, not only are the pastures 
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improved, but cattle and sheep fed on them make greater weights 
than formerly, with smaller rations of cake and grain, or even 
without rations, while cows yield more milk. What occurs on 
unimproved lowland pastures which prevail in all parts of the 
country, and of which I have especially noticed thousands of acres 
in Sussex, Dorset, Hants, Wilts, and between Gloucester, Chelten¬ 
ham, and Tewkesbury—also prevails on the uplands, which are 
equally amenable to cultivation where there is sufficient depth of 
soil. Increased home production depends as much upon feeding 
the soil as upon feeding the stock, indeed the former practice is as 
indispensable as the latter. If British farmers continue to neglect 
their own land and to rely upon imported foodstuffs^ it will be useless 
to hope for future security. This, however, will not be the case if 
the suggestions of Lord Selborne’s Committee arc carried out. The 
ytat(' must stand first, and with every acre tilled and our live stock 
on the wav to improvement, there need be no fear as to the result. 
Had the best available bulls been selected when the Agricultural 
Development Grant was first made, there would now have been 
thousands of cows of improved milking value, and sires sufficiently 
numerous to serve the whole country. 

Reclamation of Waste Lands. 

Whatever the area of the land which lies waste and can be 
reclaiined, there is only one course to pursue. The Committee on 
Reconstruction, while recognizing the supreme importance of this 
work, raise two points which almost amount to objections. 
The first is that, owing to the power which the law gives him, the 
owner of land is able to stand in the way of Government action. 
The very fact of reclamation being in contemplation will induce 
him to raise the price to an exorbitant ” figure, thus causing 

prolonged delay ” to secure his aim. Under such conditions, it 
is remarked that, with the “ existing compulsory powers,” the 
result is likely to be an award which, with the legal charges involved, 
would “ destroy any hope of making the scheme a commercial 
success.” It is evident that where land is returning no profit to 
its owner, and possesses only a nominal value, the law should be 
altered to enable the Government to take it at a price based on 
that value, and reclaim it for the use of the State, which must in 
future stand before the claims of the individual. Quite apart, 
however, from this question, I consider that the Government should 
not make “ commercial success ” a qualification. Had a hundred 
millions been spent on the land for the purpose of securing our 
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food supply 20 years ago, it is possible that agriculture 
would have occupied a position of greater prosperity, and 
that the rural population would have been largely increased, that war 
would have been avoided, or the conditions under which we have 
sufEered would have been much less severe, while men, ships, and 
money would have been saved. If it is the duty of the Government to 
secure and reclaim all the waste land in the country, it is also its 
duty to use it, whether its cost and the expenses involved are 
covered or not. Every acre is wanted, and if 500,000 acres can be 
placed in the hands of competent men, on prairie conditions, the 
nation will reap the resulting benefit, even though the financial 
loss on the transaction amounts to ten millions. 

I have frequently discussed the German system of reclamation,, 
and in this connection Sir D. Hall remarks that in one small Province 
(Oldenburg), 60 settlers were annually placed on reclaimed land 
between 1901 and 1910, while the numbers, which rose to 130 in 
1910, reached 166 in 1911. Heath, bog, moor, marsh, and sand 
among the lowlands, and sheep walks in the uplands, are amenable 
to that rational treatment which the Germans have studied. Of 
sand reclaimed from near the seashore, I can speak from personal 
knowledge of the work of the Breton peasant owners in Morbihan. 
Here, land which* in this country would be regarded as barren and 
worthless, has, by unremitting labour, been induced to grow wheat 
and other cereals, potatoes of the finest quality, and, above all, 
useful crops of lucerne. Possession is the main cause of this result, 
and it might be so with us. 

A Minimum Price for Corn. 

The increase in our home supply of food depends largely upon 
another factor of prime importance, viz., the price of corn, and 
I would almost go so far as to suggest, also upon the price of milk 
and milk products. The British cheese and butter industry will 
never expand if prices reach so low a igure as in 1914. These foods 
may be included among the necessaries of life, but if the farmer 
was practically limited to 8d. a gallon for milk as a year’s average, 
to 7d. per lb. for cheese, and a shilling per lb. for butter, owing to the 
never ceasing imports and the enormous trade combinations 
engaged in their sale, he is not at all likely to pursue the Dairy 
industry with vigour and enterprise, unless prices are permanently 
higher. In the past, Governments have refrained from pro^ 
toting the production of food by the imposition of a duty. 
It has been claimed that food grown abroad, where the 
value of land and the taxes upon it are insignificant,, can 
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be placed on our markets at less cost than it can be produced by 
British farmers. The reply that labour is considerably more 
costly with us, is not taken into consideration, nor the cost 
of handling and freight. The fact, however, remains that these 
imports depressed the price of corn to such an extent in the pafet 
that over two million acres were permitted to return to pasture, 
often to weeds, and that the cost of labour has practically 
increased by 100 per cent. The Committee expressed their opinion, 
in the sole interest of the nation, and without regard to the profit 
of the farmer, that the minimum price for wheat should be 42s. 
and oats 2.‘ls. per quarter. Labour must be convinced, as it can be 
convinced, that if one of its first considerations is just payment for 
services, so it must equally consider the farmer. It should be 
recognized that the question is entirely in the hands of the occupiers 
of the soil, for it cannot produce food without them, and, fuither, 
that no class is so easily led or conciliated. The country has no 
right to ask the farmer to make a sacrifice which will deprive him 
of that liberty and comfort that, in common with those employed 
in other occupations, he has a right to enjoy. 

It must be admitted that, althougli minimum prices may be 
fixed by one Parliament, that Parliament cannot bind its successors. 
If, therefore. Labour achieves a more powerful position in the 
control of affairs, that fixture may be abrogated. This possibility 
should induce farmers to organize, not only for their own protection 
but for the protection of this country. It is well to remember, too, 
that a minimum price may be neutralised either by a further increase 
in wages, or by the raising of rents. If, however, it becomes possible 
for landowners to raise rent owing to a Government subsidy, it is 
evident that, just as. the farmer who is subsidised, so the landowner 
who claims part of the subsidy should be subjected to public 
control—but not the control of the Board of Agriculture. This 
leads us to recognize the demand foi- a judicial rent, which 
control would sufficiently justify. I am of opinion that farmers 
as a body will not put their heart into the work of production if, 
with minimum prices, they are still subject to a rise in their rent. 

The Question of Rent. 

There has long been a claim made, even among men holding 
extreme views, that the Tariff question might be solved in con¬ 
nection with rent. That question I do not propose to discuss 
beyond its initial stage. If the Committee’s view is accepted, the 
rent receiver, or landlord, will be required in the future to hand 
over the control of his property to a paid manager, if he treats 

B 
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it improperly or contrary to the interests of the State. Estate 
management is to be the landlord’s business, as good 
husbandry is to be the business of the farmer, who is to be 
ejected under given conditions if he fails in his duty. There 
can be no tampering with the possession of property. With regard to 
rent, one word maybe said- for it is the key of the question, although 
it is regarded from different points of view, llicardo remarked 
that rent was “ that portion of the produce of the earth which is 
paid to the landlord for the use of the original and indestructable 
powers of the soil.” In the light of modern knowledge, this defini¬ 
tion is scarcely correct. Rent is the difference between the produce 
grown upon cultivated land which ivS least productive, and that 
grown upon more productive land. The least productive land 
would not be cultivated unless the produce grown upon it covered 
the cost of labour and the interest of the capital employed. When 
the value of the produce grown exceeds the value of the labour and 
the interest of the capital invested by the grower, rent commences, 
and not before. Rents will r.tiW have to be paid, for the heart of the 
nation is just, although it is clear from the Coinmittec’s decision, 
which is based on sound argument, that landowners will have to 
manage their land under given conditions. ft is difficult to lay 
blame on a class which has devoted itself to the various public 
duties whicli must be performed, and has done this well without, 
speaking generally, receiving any return. 

Renti, however, will have to be fair even if not judicial, and it is 
now recognized that they must not be raised owing to the land having 
been improved by the tenant, or as the result of a Government 
subsidy. It is claimed by the Committee that “ Pair rent ” would 
involve a Land Court, with all its unwholesome machinery. Such 
a court of appeal- -undesirable as it is-^--could be obviated by giving 
the requisite power to the County Agricultural Committees, which, 
though composed largely of farmers themselves, have already dis¬ 
played great capacity and fairness in dealing with badly cultivated 
farms. There are no men more justly severe in their judgment 
where either landlords or tenants have neglected their duty to the 
la^d. 

It has been said that careless farmers are stimulated by the 
raising of their rent. I doubt that. I am able to quote 
numerous instances in support of that doubt. One thing 
is certain, that good and true men have been driven from 
th^ir homes and compelled to commence business again under 
th6 Saddest conditions, owing to such increases. If, howeVer, 
S. system of judicial rents becomes part of the law, farmers nfiisthot; 
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complain if, in consequence of this protection, they are controlled. 
That the fixing of minimum prices should be followed by the claim 
of a landlord to participate—by raising his rents—is improbable, 
but farmers must guard against the possibility. 

Allotments and Small Holdings. 

It is estimated that at Michaelmas, 1918, there were 1,400,000 
allotments, of which nearly a million have been occupied since the 
commencement of 1917. The allotment system was one among 
other proposals which on many occasions I made in the London press 
between A^igust, 1914, and 1917, every one of which has since 
been adopted in a practical form. The co-operation of all classes of 
the Community is essential in the provision of food. 

There are some holders of plots of ten rods of land who are unable 
to cultivate more, but those who are able to cultivate 20 
rods or more should be accommodated, with the object of enabling 
them to produce not only vegetables but also poultry and pigs. Many 
a breeder of these classes of live stock finds his way to a farm. 
Of the worth of the allotment holder one instance alone will suffice. 
While the average yield of potatoes in England and Wales is six 
tons per acre, I have found that crops grown on allotments yield 
at the rate of 10 to 25 tons. Hand labour exacts a more fruitful 
return, and it should, if for this reason alone, be fully encouraged. 

While the Committee on Ke-construction express no opinion 
upon the comparative productivity of the small holding and the 
large farm, they believe that both are essential to the State. The 
amall holding is the home of many a specialist. As appears from 
the Report on Production, it employs more labour, feeds more 
poultry, pigs, and cows, per 100 acres of land, than the large farm, 
while it is almost the one source of maintaining the rural popula¬ 
tion. Intending small holders should be permitted the alternative 
•of renting or buying their land, and they should be less cramped by 
Local Authorities and by the laws which control the construction 
of their homes. The Canadian shanty has enabled tens of thousands 
of men to occupy farms, whereas in this country the money which 
is required to work the land must be invested in a substantial 
^nd costly building. Guided by results which have come under 
my observation, I venture to say that a County Committee, 
Oomposed chiefly of men who are not practical farmers, should 
nfever be the final arbiters either of the suitability of land, of the 
buildings to be erected upon it, or of the applicants. 

Where small holdings and allotments are held under a County 
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Council, they should be annually inspected by a committee of 
farmers with the object of the tenant being kept up to the work,, 
or receiving notice to quit. 

Co-operation. 

In Agricultural Re-construction co-operation must, of necessity^ 
occupy a place, although. I believe the principle of co-operation 
for the sale of produce—except in special cases—is entirely opposed 
to the interest of small holders and of farmers holding small farms* 
Nor can I suppose that large farmers will ever lend an ear to any 
proposal to sell his corn, his hay, or his live stock for him, except 
through a Co-operative Cattle Auction. In the chief Agricultural 
Countries of Europe the small holder is at the top of the tree. There 
were recently in France* 5,702,000 holdings, of which 5,282,000 were 
under 50 acres in extent. In Germany in 1007, 95 per cent, of the total 
holdings were under 49 acres. In Denmark (1909) 180,000 holdings 
out of 249,000 were under 36 acres, while 150,000 labourers owned 
their houses and lands. In Holland and Belgium it is the 
same story. These people are large producers of food, 
including poultry, eggs, rabbits, butter, cheese, cream, pgrk, 
fruit, vegetables and honey. In every provincial town in 
this country, with very few exceptions, these foods are either im¬ 
ported or obtained from the great markets to which they have 
been sent from other districts. Small farmers should pro¬ 
duce and take such produce into the towns for sale ; this they 
cannot do now as the markets have been abolished, so that farmers are 
compelled to go into the towns to buy from the multiple shop¬ 
keeper. Thus, if we take a meal at a farm, we find imported 
bacon and eggs, butter and cheese, and probably fruit. Vegetables 
and flowers, jam and honey are usually the product of specialists 
who send them to London and Manchester for distribution to traders 
in county localities. 

Co-operation for the purchase of manures, food-stuffs, seeds, 
and the implements of the farm, is an excellent way of saving money 
and obtaining the best goods, but I venture to say that, with the 
cost entailed upon the small producer, who sells upon the co-opera¬ 
tive system, his profits would be much smaller than if he sold direct 
to the consumer in a market in his own locality. The system of sale 
by co-operation involves special packing, the cost of conveyance to a 
central market, the maintenance of a depot with its staff of 
employees, re-conveyance to provincial and other retailers, delay 
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and losses occasioned thereby, a return of the empties and losses 
again, while in no case would perishable goods, such as vegetables 
and fniit, flowers, butter and cream, be so fresh, and therefore so 
saleable, as if they were offered to the public in the open market 
within a few miles of the farm. 

Education. 

Instruction and information have not yet reached the man who 
tills the soil.” Such is the comment of a member of the Re-con¬ 
struction Committee. Where men are well informed by the pro¬ 
cesses of study and observation they do some of the best work possible, 
and I have frequently seen such work in Worcestershire, in Cheshire 
in Cornwall, and indeed in numerous other counties. While 
America spends four millions, Canada £840,000, and France over a 
million on Agricultural Education, the total sum spent by us from 
all sources in the United Kingdom in 1914 was only £310,000, and 
this provided for a class which is able to pay substantial fees, rather 
than for those who cannot pay more than a nominal sum. I have 
visited Colleges and Farm Schools in numerous countries abroad, 
and have never found an instance in which the work was 
not conducted in the interests of men able only to pay 
nominal fees for their sons. Quite apart from a School or 
College curriculum, in which practical work should in¬ 
variably be included, instruction in the form of experiment 
and demonstration should be carried to the farm. If farmers are 
to be subject to control, every means should be taken to supply 
them with information of a practical character, through the agency 
of experienced men. Leaflets are useful, but are too frequently 
unread, while the advice supplied by young and inexperienced 
men who have never occupied a farm or become practical agri¬ 
culturists can never carry the same weight as that supplied by 
those in whom farmers have confidence. 

1 have had the advantage of examining the best demonstration 
farms in Canada and the State of New York, in addition to many 
on the continent, and I unwillingly add that we have nothing which 
is approximately equaU to those at Geneva and Madison (U.S.A.), 
Ottawa, Brandon and Indian Head in Canada, Grignon and Rennes, 
and Zurich and Berne on the Continent. It is the Farm School 
which has made Denmark what she is, and not the grandiloquent 
College which trains numbers of able young men who do not, 
however, possess practical farming experience—to be teachers rather 
than farmers. 
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III.- THE PROSPECTS FOR DAIRY FARMING. 

By A. T, Matthewii, 

Introduction. 

That the buhject with which I am venturing to deal is one of vast 
iinpoitance will, T think, be granted on all sides, not only on account 
of the huge dimensions of the dairying industry in its various forms, 
but also because it touches so intimately the whole population. 
The cost of new milk, butter and cheese may be a small matter to the 
.well-to-do, but even to them the question of quality and purity is a 
vital one, and, tlierefore, the whole nation is interested in the ])roduee 
of the cow. 

Such being the case it w’ould be impnident on the part ot any 
writer to take a partial view and advocate the claims of the producer 
without paying due consideration to those of the consumer, for in 
doing so he would find himself ruled out of court by all reasonably well 
informed critics. At the same time it is to the interest of all parties 
that the dairy farmer should feel sure of a fair living profit, otherwise 
the supply may be curtailed to such an extent that prices to the 
consumer must naturally rise, whether the times be those of war 
or peace. All parties, including the Government, are agreed that 
an ample supply of pure milk is a vital necessity for the nation, 
and the lessons taught by the war have tended to drive home that 
conviction. Events have demonstrated the danger attending any 
measures which press unduly on the producer, who has shown an 
ominous readiness to abandon the business when his interests are 
unduly threatened. 

Farmers have been faced with extraordinary difficulties, among 
them being the scarcity and prohibitive cost of foodstuffs ; the 
impossibility of securing sufficient labour ; the demand for double 
wages ; and the enormous price of good cows. When it was found 
that the fixed maximum price would not cover outgoings for winter 
production, while that for summer was too low to counterbalance 
the certain loss in winter, the farmers raised a protest both by word 
and deed. The latter consisted of large sales of dairy stock to the 
butcher, many heifers, which ought to have been available for next 
winter’s milking, appearing in the fat stock markets. This was 
unmistakable evidence that the farmers were in earnest, and the 
authorities took alarm and revised the maximum prices forthwith. 

This incident bears witness to the fact that the great importance 
of the milk supply is now fully recognised in responsible quarters. 
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with the rebult that producers will be in less danger hencefoith of 
unnecessary interference with their business or unfair trcatinent 
at the hands of the Government. 

Dairy Farming in the Past. 

Within easy memory of tlie older portion of the ])resent generation 
there has been a great revolution in the character and methods 
of the British dairying industry, and, as the years pass*, there will 
probably be more changes of eepud impoitanee. Thiitv years ago 
the supply of milk from farms situated at conhidcrablo distances 
from great populous centres was only in its infancy, the great 
towns being mostly served by dairies within or very near their own 
boundaries. Butter and cheese making were then the rule rather 
than the exce])tion. Maigarine was still under a cloud and was 
scarcely regarded as a serious rival to butter. Some of the 
more enterprising farmers in the “ eighties ” were adopting the 
new system of milk-selling, and this made great strides in the 
succeeding decade, for it was found to pay and it saved many a 
struggling farmer from ruin in those terrible days of agricultural 
depression. Selling milk, even at 8d. per gallon, was equal to 
selling butter at 2s. per lb. at a time when the latter was only fetching 
half that price. Even the milk of Jersey cows formed no exce])tion 
and, at the time referred to, the writer, with 100 head of this famous 
butter breed and a model dairy, found it advisable to abandon 
butter making and sell the whole fuipply of milk at Is. per gallon, 
this being 4d. more than tlie price then being given for ordinary 
milk. 

There was not much talk in those days of 1000 gallon cows, for 
the movement for the evolution of the Daily 8hoii:horn was only 
in its infancy. Breeders for the dairy had yet to learn their business, 
and the great drawback to a really good pr(>fit was the poor average 
yield of the majority of herds. The demand for new milk steadily 
increased, and more and more farmers went in for its production, 
until only the very small holders and those situated at long dis¬ 
tances from a station continued to make butter. 

Dairying and Arable Land. 

The writer has long been a warm advocate for a return to culti¬ 
vation of the land which has been laid down to pasture in recent 
years, and the necessities of the war may, in the end, turn out to 
be a blessing in disguise for British agriculture and therefore for 
the country at large. The policy, now so long pursued, of abandon¬ 
ing the plough, was only the outward and visible sign of adversity 



24 


Matthews on the Prospects for Dairy Farming. 


in the form of depressed markets for grain, scarcity pf labour and 
insufficient capital. It was adopted as a refuge in distress and not 
because it was considered the most profitable system of farming. 
Incidentally, however, it can be said of it that it has given the land 
a rest from corn growing, and made it a more valuable aid in these 
days of national emergency. 

What we are here concerned with is in what way the conversion 
of pasture to plough-land will affect the dairying industry as a whole. 
It is natural that we should associate dairying with grass fields 
and grazing, and at fimt sight, it may appear to many that it must 
inevitably suffer by the loss of them. Probably a certain number 
of dairy farmers would reduce the number of their milking herd and 
])erhaps a few would abandon milk j)roduction entirely, for a time, 
but there is no reason whatever why there should be any permanent 
falling off. Experience has shown that, by devoting a sufficient pro¬ 
portion of land to green crops and roots, the business can be 
carried on with the greatest success without an acre of grass land. 
More than this, it has been ])roved that by so doing a considerably 
larger number of stock can be maintained on the same acreage 
than on that under permanent pasture. Apart therefore fiom the 
question of labour, which will be dealt with further on, it is difficult to 
see why dairy production should be endangered by concentrated 
fai’ming, while there are strong reasons for expecting its expansion. 
All that is necessary is that we should -abandon some of our old 
ideas and mf)ve with the times. 

Breakino Up Only Partial. 

After all, however, no one is contemplating a com])lete change 
of system in dairy farming. To break up really fine old pastures 
that would fatten bullocks without artificials, or to interfere with 
those used for dairying purposes situated conveniently near to the 
homestead would be an extreme measure only conceivable under the 
influence of panic. We are very far from that as yet, though we 
hear of a few isolated cases of compulsory ploughing very much to 
be regretted. Political and military events may largely influence the 
curtailing or expansion of the new cultivations, but the change 
must be gradual and need not seriously interfere with the dairy 
farmers* arrangements. Given a reasonable supply of labour, it 
will be easy for him to adopt a modified form of the soiling system, 
which would enable him to carry on without parting with a single 
cow, and this, no doubt, he will do if only he can feel assured of a 
sufficiently good market for liis milk and full liberty of action in 
his management. 
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The Immediate Future. 

Whatever may happen to the dairying industry in after years, 
the present time is one of anxious crisis, and no one can guess what 
is in store from day to day. Very threatening clouds are on the 
horizon which, if the situation were being depicted by one of those 
clever cartoonists whose work we see in the papers, would be labelled 
with names to explain them. One of the blackest would be Com¬ 
bines,” another “ Monopoly ” and another “ Oovernment Con¬ 
trol.” Others of smaller size would be marked Labour Troubles.” 

Scarcity of concentrated Foods ” and ‘‘ High prices for Utensils,” 
whilst those dairy farmers who buy their cows would discern 
another ominous mass looming over them called, Fabulous prices 
for Newly Calved Cows.” This is not a fancy picture but one 
easily depicted by the mind’s eye of every farmer who looks ahead. 

The co»nbinatioii of the great firms of middl(‘-men is already an 
accomplished fact, and threatens all parties concerned except them¬ 
selves. The producers and the consuming public are in the same 
boat, and may suffer equally if these great “ Trusts ” are allowed 
to have things all their own way. The very fact, however, that the 
interest of the farmers and consumers are both equally threatened 
nnv enable an effective resistance to be set up. Already it is being 
seiiously discussed as to whether Government will not be forced 
to interfere, which they certainly never would do if the producers 
only were concerned. What they can do, short of taking over the 
whole business of distribution themselves, is by no means clear. 
Such a step as that would be regarded by most people, except 
extreme Socialists, as jumping out of the frying pan into the fire,” 
but we are told that it is being seriously considered. Fortunately, 
the thing is too big to be done off hand, and a little enquiry may 
reveal so many and such great difficulties that the Government 
may recoil from the task and leave the parties concerned to straighten 
out matters for themselves. Should tliis prove to be the result, 
nothing could be better calculated to stir up resistance on the part 
of the farmers by way of counter combination, for they would, in 
fact, be driven to that course. Past experience has shown that 
nothing short of dire necessity and imminent ruin will induce 
British farmers to combine on an effective scale, and, faced with 
such a ring of rniddle-raen as that which is now taking the field, 
the scale, in order to be successful, would have to be very large 
indeed. Mere standing out for higher prices from the dealers would 
not meet the case. Milk is such a perishable article that an attempt 
of that kind would be foredoomed to failure. Half measures would 
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be useless, and nothing .short of becoming their own distributors 
seems to offer a chance of victory. That would mean far more 
than the formation of a huge Dairy Farmers’Unhm, it would mean 
gigantic commercial entei prise and the employment of millions 
of capital. It would be a work of time in any case, but there are 
no inherent impossibilities and it may have to be done if the 
dairying intere,st is to be made secure and permanently pros])erous. 
Here is a task for the Agricultural Organisation Society. It al¬ 
ready has its Co-operative Societies which might be used to form 
the nucleus of a national body for the carrying out of a great 
national reform. Its grand object would be, not to exploit the 
consuming public hut to do away with the unreasonable profits of 
the mid die-men. 

What such a Combination could do. 

It may be considered as verging on the Utopian, but in the writer’s 
mind there is hardly a limit to what a powerful combination of 
Briti'di dairy fai mens might do by way of reforming their industry, 
for it would not only establish it on a firm liasis, but would 
also confer an immense benefit on the community at large. What 
consumers want is a plentiful supply of pure milk at as low a price 
as may be consistent with a fair living profit for the producer. No 
one ever complained at having to pay 4d. per (jiiart for a food l>o 
valuable and indispensable as milk, and there seems no reason why 
they should not have it, provided that the producers could get into 
sufficiently clo.^e touch with them. Let us consider the broad fact 
that, under the existing slate of things, the retail price is double 
that paid to the ])roducer. Granted that the costs of distiibution 
are heavy, there is still a large margin for the middle-men who, 
notorioudy, make excellent profitr.. which might just as well be 
divided between the producer and the consumer. 

Taking another view of this question of the middle-men. it may 
well be asked whether it is reasonable that, while milk production 
is the work of years and is subject every day to risks and worries 
which have driven many a dairy farmer to despair, the cost of dis¬ 
tribution, including trade profits, slumld equal, as it does, the price 
paid to the producer. 

We now come to the alternative treatment of new milk by a 
well-arranged system of factories. It is not suggested that the 
Farmers’ Association should encumber themselves with costly and 
elaborate buildings, but they would, of course, be compelled to have 
receiving depots, which should be situated close to railway stations 
and adapted for the manufacture of cheese and butter when and 
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where necessary, in order to make tlie very best use of LurpliLi milk. 
Butter and cheese, skilfully made, would meet with a ready juarket 
at good prices and would probably be just as profitable as 
the sale of new milk, as the farmers would ijjladly take back the 
separated milk or whey, at a fair price, for the feeding of calves and 
pigs. Other alternatives would be the sale of oroaTu or cream (diecse 
according to locality and surroundings. 

These direct dealings with the product of the ('ow would not 
exhaust the possibilities of a Society of the kind we have in view. 
Given sufficient enterprise on the directorate, efforts would gradually 
be made to encjourage improved breeding and management of the 
dairy herd at home, and so, in the course of time, we might see 
great steps taken towards advancing cheaper production by means 
of greater average yields, which is the surest way of attaining that 
object The system of keeping careful and complete records of the 
yield of every cow would be encouraged to the utmost, and such 
rules would be laid down and enforced, if nccessaiy, for both the 
farm and factory premises as would ensure a])solute purity of the 
goods offered to the public. 

This is a programme sufficient for the most exa(‘ting. It is not 
asserted that it will ever be carried out in its entirety, but we do 
claim that there is nothing in it verging on the impossible. 

Before leaving this part of our subject 1 would like to say that 
I have no quarrel with the great Dairy (k)mpanics as such. They 
are controlled by keen bminess men and, on the whole, they have 
done good work in the past on ])erfectly legitimate lines. But 
there are dangers in all great Trusts, and there are grave reasons 
for objecting to the formation of one in this country which would 
wield too much power over the dairying industry and the interests 
of the consumers. It is well to know that there are important 
companies still holding aloof from the great Combine.” I was 
talking to a director of one of these the other day and he said 
“ They are trying to get us, but will not succeed in doing so.” That 
was good hearing, for, failing a general combination of producers, 
it shows that some competition may still be preserved amongst 
the middle-men. Let us hope, however, that the dairy farmers 
may be aroused to take steps in their own defence. 

The Labour Question. 

The question of labour bears very heavily on the milk-producing 
industry. It has done so during the war with redoubled severity^ 
So far, however, the trouble has been bravely and successfully met. 
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thanks, very largely to the assistance of our women. The sex has 
astonished us by their splendid help in every industry and the whole 
nation is proud of them. Fortunately the work of milking requires 
less bodily strength than most of our farm work, though it must 
certainly be classed as skilled labour, and this fact is a very great 
asset in dealing with the difficulty under the present emergency 
and will continue to be so whatever happens in the future. 

The cpiestion before us is whether dairy farming in the future 
will be able to hold its own under the new conditions, and, so far as 
can be seen, there seems some reason to suppose that the cost or 
scarcity of labour will be the determining factor. When the men 
come back there will be many thousands of women thrown out of 
employment in other industries who would prefer the milking and 
tending of cows to a return to doinestic life, and these should form 
a reserve army of willing workers, provided always that the housing 
problem is satisfactorily solved and proper provision is made for 
their comfort and well being. Then there is likely to be a great 
increase in the use of machinery, especially in the districts where 
labour is exceptionally shoit and wages are unduly high. Never¬ 
theless, the peculiar conditions under which the work of milking 
has to be performed render it one of the most irksome of rural tasks. 
From one year’s end to another there is no break ; it involves early 
rising and constant attendance, including the Sunday work to 
which so many have a rooted objection.* Then there are to be half 
holidays, which will have to be arranged tor and will add to the 
many worries of the employer. It is these worries and the un¬ 
ceasing grind that has made many a milk ])roducer ask himself 
whethei* the game is worth the candle and has led him to envy the 
far easier life of the grazier. These considerations may turn 
the scale and cause the larmer to abandon the business altogether 
or at least greatly to reduce his milking herd. While there is little 
doubt that sufficient hands will always be forthcoming, the position 
of the employer can never be a bed of roses, and only the attraction 
of a relatively substantial profit will induce him to retain it. 

Alternative Systems op Farming. 

The foregoing remarks were intended to suggest that the business 
of dairy farming is not one that is likely to be popular for its own 
sake, and that should other branches of farming promise equal 
profit with less work and anxiety it is quite possible that, in the 
near future, they may displace it to a considerable extent. It 
does not follow that because milk production was taken up so largely 
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a generation ago, it will be adhered to under the altered conditions 
brought about by the war. Its two greatest rivals will be grazing 
and corn growing, and these will certainly be preferred by many if 
they are found to pay better than, or even as well as, dairy farming. 
Whether they will do so is a qiiestion impossible to decide at present, 
for the issue depends on the market prices when importations of 
grain and meat are resumed on their former scale. Whatever may 
happen as regards meat, there is scarcely a doubt that, as soon as 
there is sufficient transpoit available, there will he enormous im¬ 
portations of grain, and even the minimum price provided by the 
Corn Production Act may fail to make corn growing at home such 
a lucrative business as to enable it to displace the produce of the 
cow to any serious extent. Grazing, however, is on a different 
footing. It will take years to make good the ravages of war on the 
cattle breeding industry and, in the meantime, moat must remain at a 
premium and the battle between beef and milk may be a sharj) 
one for several years after peace is declared. 

Dairy Produce and Foreign Competition. 

The advantage, however, for the sellers of whole milk which has 
always been and is likely to remain with them, is the practical mon¬ 
opoly of the home trade due to the perishable nature of the article. 
Without this the business could never have formed the refuge in 
distress which it did in the ‘‘ nineties,” or held the position which 
it has done for the last thirty years. In spite of all the efforts which 
have been made to push preserved milk on the market, there seems 
no likelihood of this very substantial advantage being lost. Of course 
these efforts have been successful to a certain extent, but the great 
bulk of the people infinitely prefer to get their milk direct from the 
cow. Foreign competition therefore will carry no more terrors 
than it has done in the past, as regards new milk, but we shall cer¬ 
tainly return to the old conditions which affected the markets for 
butter and cheese, and these will be aggravated by the enormous 
development in the manufacture of margarine, brought about by 
the war. From this cause the butter trade can scarcely fail to 
suffer severely, not only by the great increase in the bulk of the 
Substitute, but by its improvement in quality, and the consequent 
decrease of prejudice against it. With new and improved methods 
in its manufacture, there may be more hope for cheese as an 
alternative for surplus milk, but it is plain that the dairy 
farmers of this country will, in time of peace, have to rely mainly 
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on new niilk for their profit. That, however, will be nothing new 
to them, for it is long since butter has been in the running against 
new milk. We may therefore dismiss the danger of foreign im¬ 
portation assuming any new or more threatening aspect than it 
has done in the past. What is uncertain is the possibility of much 
stronger competition at home, in the form of other systems of farming 
which may be more profitable and more attractive. In these days 
of great changes of public opinion with regard to home production 
we must leave it to time to disclose the issue. 

Thk Effect op Improved Breeding. 

We now come to what is perhaps the most important portion 
of our subject, inasmuch as it deals, not with a speculative fore¬ 
cast of future happenings, but with suggestions of practical 
measures for making the business of milk production more profit¬ 
able. In a broad sense there are only two possible ways of doing 
this, one by driving up prices, the other by cheaper ])roduction. 
The first of these methods, is, and probably will remain, beyond 
the power of the producer, and may be dismissed without further 
discussion. Regarding the second, the writer does not pretend to put 
forward anvthing new, but only to push forward the consideration of 
proved facts which go to show that, after all, the prosperity of the 
dairy farmer is in his own hands. He cannot raise prices but he 
can cheapen production, simply by increasing the average yield 
of his herd. A good deal is often said about liberal feeding, but 
he will never attain his object in that way. It is indeed much more 
likely that high feeding will tend to decrease his profits rather than 
to raise them. The royal road to success is by improving the yield¬ 
ing capacity by means of breeding and selection. The first step 
towards that end must be the keeping of careful records of the yield 
of every cow at every milking. Half measures are not good enough. 
Records taken at intervals of a week or a month may be better 
than nothing, but they will not satisfy the man who really means 
business. The record system is, happily, already being very largely 
adopted and is spreading steadily over the country, but, although 
the farmer who will not move with the times is probably still in a 
large majority, he should in the future be the exception and not the 
rule. The next step must be to make a proper use of the records 
by rigorously weeding out the poorest milkers, thus establishing a 
minimum yield which can be raised indefinitely as the upward 
progress is made. The minimum may start at 500 gallons annually, 
but the object aimed at should not be lass than 700 gallons. 
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Breeding or Buying-in Milkers. 

The foregoing remarks would appear to imply that the dairy farmer 
breads his own stock, but this he does not do as a rule, and here 
C^mes in the great difficulty which renders the work of general 
im|wx)veinent an^^thing but plain sailing. If every milk producer 
br^ and reared his own stock, the ])roblem of how to cheapen 
production might soon be solved, but it seems hopeless to expect 
this yet awhile, and the system of buying-in down calvers will prob¬ 
ably continue ind( finitely. To the man who only reai> for sale there 
is little inducement, as things are at present, to go to much expense 
and trouble in the development of milking capacity, and this is just 
where the shoe pinches. Still, it should not be beyond the wit 
of man to devise some means of meeting the difficulty, (^ould it 
not be made worth while for the ordinary farmer who supplies the 
milk seller with heifers to co-operate with him ? If bulls wuth 
strongly marked milking descent were used consistently, and proper 
credentials of breeding w^ere foithcoming with every cow’ or heifer 
offered to the dairy farmer, the buyer would soon learn their value 
and be prepared to pay a much better price. The creation of such a 
system of co-operation must be a work of time, but it might be 
accelerated if the matter w’ere energetically taken up by all agricul¬ 
tural societies which could scarcely devote themselves to more useful 
work. Although non-breeding milk sellers may largely predominate, 
it must be that a good proportion of them could at least partly 
alter their system and start rearing the heifer calves from their best 
cows, t iking care to use sires from proved good dairy strains. “Where 
there's a wall there's a way,” and wu' may be sure that a little success¬ 
ful expel ience would-convert many to the ])rinciple of independence 
and would lead them by degrees to a complete change in their 
methods. The prizes open to skilful breeding (to say nothing about 
pedigree) are tempting enough. Not only is the yield of milk in¬ 
definitely increased, but, year by year, the value of the herd, as a 
whole, steadily increases, for nothing in the future will sell better 
than cows with good records. We can easily ascertain this by 
studying the results of sales of stock from farms wffiere careful and 
authenticated registers have been kept, and which show that the 
enhanced prices have paid many times over for the trouble and 
small cost of keeping the registers. 

Let us now go a step further. The writer has, for many years, 
advocated the use of the private herd book. A short pedigree is 
better than none, and costs literally nothing to build up. It will be 
iound in practice that two or three “ crosses ” of registered bulls 
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will make a substantial difference to the value of almost any aiiimab 
and every additional'' cross ” will add to it. But especially is this 
the case as regards milkers, when the progenitors can be shown to 
have excelled as dairy cattle on both sides. Milk and breeding 
records should therefore go side by side, for they co-operate 
very decided manner for the owner’s benefit. Let “ Excelsior 
then be the dairy farmer’s motto. Let him leave the old, easy¬ 
going paths and build up a herd which will appeal irresistibly to 
buyers as well as fill the pail. 

The Question of Breeds. 

The question of breed has become a delicate one for the beginner 
to consider, but to the dairy farmer the choice is far more limited 
than it is to the beef producer. The writer may have his own views 
on the subject, but declines to accept a brief for either of the great 
races of cattle now so prominently to the fore as milk producers in 
this country. The principles of improvement by breeding and 
election, advocated above, will apply to either, and nothing would 
be gained by extolling the special merits of one’s own particular 
fancy. It is the fashion now-a-days to advocate the superiority of 
the “ General Puipose ” cow, and there is much solid wisdom in the 
contention that neither milk nor beef should be cultivated to an 
extreme at the cost of the other. It is said that the production of 
phenomenal yields of milk must injure the constitution and leave 
us with a decadent race of cattle. The man, however, who aspires^ 
to succeed as a dairy farmer must not be too easily frightened by 
that bogey. There are plenty of thousand-gallon cows to-dav 
which show no signs of loss of constitution, and there is a wide field 
for improvement before the danger point is reached and “ mere 
milking machines ” become the order of the day. The Shorthorn 
and the Friesian are both by nature “ general purpose ” cattle and 
either of these breeds can show plenty of cows giving 800 to 1000 
gallons per annum while remaining very useful beefers when their 
career at the pail is over. There is small danger at present of over¬ 
doing the effort for larger milk production. The marvellous advance 
of the Friesians is a good sign of the coming growth of production. 
It shows that there is a very strong body of breeders who are keenly 
alive to the necessity for the country of an ample milk supply, and 
they are justified in claiming credit for a very large share in further¬ 
ing the policy of cheaper production. Side by side with them the 
Shorthorn breeders are working for a similar end, and between 
them there is every hope of success. The exceptional records 
of quantity, of which we hear, are not of much importance in them- 
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selves, but they are valuable object lessons to the rank and file of 
dairy farmers, who have, as yet, scarcely grasped the fact that cows 
yielding 300 or 400 gallons are only drones and should be eliminated 
and replaced by others giving at least double that quantity. 

Possibilities. 

The records of milk-yielding Friesians and Shorthorns open 
a wide vista, revealing possibilities which should fire the imagin¬ 
ation of those engaged in the industry, but it would be unfair 
to omit a reference to successful dairying in quite another direction. 
The performance of Esky Hetty in giving 2413 gallons of milk in 365 
days, containing the respectable amount of 3*33 per cent, of buttei 
fat was indeed sufficiently marvellous, but let us see what a Jersey 
can do in butter production. In some recent trials in the Island 
no less than ten cows had records of over 500 lbs. of butter in the 
course ot a year, one of them making 528 lbs. in 332 days. At the 
present pi ice of butter that would mean a gross return of over £50 
for the year, to say nothing of the value of the separated milk. 
Such cases are, of course, not common, but they show that butter¬ 
making, under favourable conditions, is by no means out of the 
running, even as against the sale of new milk. Butter may, and 
probably will, be cheap when peace comes, for reasons already 
suggested in this paper, but the choice quality made by Jersey cow^s 
will always be a special article and command a special price. 

Education. 

But most important, perhaps, ol all in the race for success under 
the new conditions which await us, is that we should take care to 
cultivate quality to the highest possible pitch in every article 
offered to the public derived from the produce of the cow, beginning 
with the milk itself. Where butter, cheese or cream is placed on 
the market, there is nothing like purity and the most excellent 
quality to ensure its being demanded by the public. To obtain 
these passports to success we must have both technical and 
practical education diffused amongst producers. Individual skill 
may bring prosperity to those who possess it, but in order to capture 
A market general instruction is required, and this should be the 
work of our Societies, great and small, assisted and encouraged by 
the State. It is true that much has been done in the past few 
years, enough, indeed, to demonstrate the value of education, but 
the principle should be applied on an infinitely greater scale, and 
should include the breeding and management of the cow as well as 
the manufacture of butter and cheese. 


c 
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Concluding Remarks. 

Forecasting the future is always attended with many risks and 
pitfalls, especially in dealing with such a complicated interest as 
that of dairying. All things considered, however, there seems to 
be no real cause for pessimism in this matter. Once we get back 
the blessings of peace and normal conditions of trade we shall be in 
a far better position for estimating our chances as regards agricul¬ 
tural profits. If the well known laws of political economy are a 
reliable guide, we may be quite sure that the business of dairy 
farming will find its own level, and ultimately hold its own as a 
profitable branch of agriculture. It is passing through strange and 
trying times, like everything else in this troubled world. Some^ 
seized with panic, may abandon it, at least for a time, but it holds in 
its hand at least one winning trump card, viz that it produces an 
absolute necessity for the public welfare. It is capable of develop¬ 
ment in many ways, and skill, industry and enterprise in its manage¬ 
ment will surely meet with their due reward. 


IV.—THE ACTION OF LIME IN THE SOIL. 

By John Hughes, Agricultural Analyst for Herefordshire. 

Introductory: 

Though lime is a necessary constituent of all naturally fertile 
soils, and the application of kiln-burned limestone has been prac¬ 
tised from a remote period, its action in the soil can scarcely be 
said to be generally understood. 

Bayldon, in his book on valuations, states that there is no subject 
upon which Agriculturists hold such diverse opinions as that of 
liming the soil. 

Probably this diversity of opinion is largely due to local differ¬ 
ences in the composition of the soil—thus stiff clay, rich loams and 
peaty land are greatly improved by liming, but chalky soils and 
marls are not likely to be benefited, while light sandy, gravel and 
granite soils, though deficient in lime, require that it should be 
added in the milder form of carbonate, such as chalk, rather than in 
the highly caustic form of quick lime. 

Indeed, the composition of the soil has very naturally caused 
liming to be popular in certain localities and indicative of good 
farming ; while in other localities it is regarded as quite unnecessary 
and only a useless expense. 
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Thus, in the northern and western counties of England, in South 
Wales and in parts of Scotland, liming used to be very popular, 
but in the southern and eastern counties where the soil is more 
calcareous and where, the rainfall being less, the climate is drier, 
it has not been customary to apply lime in its ordinary caustic form, 
though much benefit was frequently found to result from dressings 
of chalk and chalk marl at intervals of about 20 years. 

No doubt the excessive quantities of lime sometimes applied in 
the past did much to discredit its utility, and the too frequent 
application gave rise to the saying that “ lime is good for the father 
but bad for the son.” 

Lime acts beneficially as an alterative on the substances contained 
in the soil, both organic and mineral, but should not be applied in 
excess, because the growing crop can only utilise a certain propor¬ 
tion of lime, and of the plant food rendered available by the appli¬ 
cation of lime, so that the excess of such plant food as well as the 
excess of lime is simply wasted and carried away in the drainage 
water; the soil being proportionately impoverished for future crops. 

The introduction of artificial fertilisers about the middle of the 
last century also largely contributed to the disuse of lime, because 
it was assumed that these manures supplied all the lime necessary. 
But as superphosphate, dissolved bones, and the various compound 
manures applied to root crops, are in themselves acid, and exhausters 
of lime in the soil—which passes away in the drainage as sulphate of 
lime—the application of lime should really be more necessary 
now than formerly. 

Liming in the last century was associated with summer fallows, 
but, with the decline in the price of corn, this somewhat costly pre¬ 
paration for wheat had to be given up, and the old custom of apply¬ 
ing lime to arable land during the summer and autumn appears to 
have been, at the same time, extensively abandoned ; the 
numerous ruined lime kilns in certain districts afford practical 
evidence of this fact. 

At the present time there is an evident revival of liming the 
arable land going on throughout the whole country, as may be 
noticed when travelling by train, for one sees heaps of lime and 
chalk put out on the ploughed land. It is best to apply lime on 
the surface after ploughing rather than before ploughing, because 
lime has a natural tendency to work downwards. 

Action of Lime in the Soil. 

Bearing in mind that at the present time ordinary burnt lime, 
commonly known as quick or caustic lime, costs probably more 
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than three times as much as chalk, it may be well to consider 
what is the action of caustic lime when applied to and mixed with 
the soil; and whether to apply chalk instead would not be cheaper 
and more economical. 

Caustic lime when mixed with damp soil rapidly becomes con¬ 
verted into carbonate of lime, the relative rapidity of such con¬ 
version depending upon the presence of moisture in the soil, for 
if mixed with air-dried soil and kept under cover and protected 
from rain, the carbonation process proceeds very slowly as will 
be seen from the following experiments. 

A red hop-yard soil from Hereford and a loamy soil from a golf 
links green in Kent were selected and carefully air-dried and then 
analysed with the following results. 

Table I. 


Composition of the soils in the air-dried state. 


i 

No. 1 
Hereford 
Hop-yurd. 

No, 2 

Kent 

Golf Green. 

Water (lost at 21 . 

2*77 

5-10 

^Organic matter and Combined Water 

3*85 

14*97 

Oxides of Iron and Iliunina. 

8*77 

7-32 

Lime . 

.•f>9 

1*61 

Magnesia ... .'. 

•85 

•19 

Pliosphoric Acid . 

•u 

•08 

Carbonic Acid... . 

Trace 

*47 

Potash 

-28 

*23 

Insoluble Silicious Matters 

* 

82-(55 

7003 

■^Containing Nitrogen | 

iOO‘00 

loo-a) 

T7 

] 

*40 


From the soils named, a compound was in each case prepared by 
mixing 20 parts of well burned caustic lime, containing by analysis 
91*61 per cent, of total lime, with 80 parts of the respective soils. 

The amount of carbonate of lime in the compound was then 
determined very carefully on May 13th, 1918, the date of the com¬ 
mencement of the experiments. Each of the compounds so prepared 
were then divided into two equal portions, one of which was placed 
inside the laboratory window and the other was moistened com¬ 
pletely with distilled water and placed outside exposed to the north 
and allowed to remain till May 21st, by which time the moisture 
had dried and the surface had become hard and set firmly. 
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The proportions of carbonate of lime were then determined on 
the following dates, and, in the case of the outside portions, water 
was added after each determination, and sufficient time allowed to 
dry and the surface become hard, before again determining the 
amount of carbonate of lime 

The inside portions were kept all the time without the addition 
of any external moisture and remained in a dry powdery condition. 

Table II. 


Showing the progress of carbonation in dry and dam}) soil. 




Hereford. 

Kent. 



Hop-yard. 

Golf 

Green. 



Dry. j 

Damp. 

Dry. 

j Damp. 

May 13th, 

Percentage of Carhoiate 

1 



! 

1 


of Lime. 

P13 i 

113 

r.vj 

1 1*59 

May 21 st, 
May 27th, 

ditto . 

5*23 1 

15*91 

5*42 

! 9*09 

ditto . 

5*45 

20*70 

1 5*43 

1 14*54 

,rune 12 th, 

ditto . 

5*70 

2 POO 

1 5*45 

’ 18*40 

June 25th, 

ditto . 

5*70 1 

! 

21*00 

i 5*09 

j 

21*36 


Table III. 

Showing the respective condition of lime on June 2oth. 


Hereford. Kent. 



Dry. 

Damp. 

Dry. 

Damp. 

Lime (as Carbonate). 

3*20 

12*09 

3*19 

11-90 

Lime (as Caustic) . 

8*90 

none 

7*52 

none 

Tame (in union with Organic Acid) 

none 

1*00 

P20 

1*44 

Lime (as Silicate) . 

2*84 : 

1*30 

4*83 

1 1*44 

Total 

j 15*(X) 

14*45 

: 16*80 

14*84 

Water (lost at 212‘^F) . 

1*04 

1 i 

4*14 

i 

3*70 

4*40 


Prom the foregoing figures it will be seen that the lime in the 
soils which were kept dry inside only became carbonated to a very 
limited extent during the six weeks, namely, from 1*13 to 5-70 in 
the Hereford soil and from 1'59 to 5*69 in the Kent soil. 

On the other hand the lime mixed with the soil placed outside 
exposed to the weather, and to which water was added after every 
determination of the amount of carbonate of lime, increased from 
1-13 to 21*60 in the Hereford soil, and from 1*59 to 21*36 in the 
Kent soil. 
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It is interesting to notice that the carbonation increased earlier 
and more rapidly in soil No. 1, which, by analysis, contained only 
3*85 per cent, of organic matter and combined water than in No. 2, 
which contained as much as 14*97 of organic matter and combined 
water. According to the figures in Table III. fully three quarters 
of the lime remained in a caustic state in the soil kept dry inside the 
laboratory even at the end of six weeks, whereas there was no 
caustic lime left uncarbonated in the soil kept outside, and which 
received added water at regular intervals. 

Further, in the case of the two soils kept dry, there is a tendency 
to form compounds insoluble in water such as silicates, thus 2*84 
of the lime in the Hereford soil and 4*83 in the Kent soil were so 
changed. On the other hand, when the soil is kept more or less 
damp as occurs practically in the fields, there does not appear to 
be the same tendency for the lime to become converted into com¬ 
pounds insoluble in water. 

Practical Deductions. 

From these experiments it will be seen that lime when mixed 
with damp soil rapidly becomes converted into carbonate of lime, 
and it must be borne in mind that in practice the proportion of 
caustic lime instead of being one part to five parts of soil as in the 
experiments, would probably be not more than one part of lime 
to 1,000 or more of soil, the rate of carbonation would probably 
be still more rapid than these experiments have indicated provided 
the lime were in a fine powder, and at once mixed with the 
damp soil. 

Hence, lime should be mixed with the soil as soon as possible and 
not be allowed to remain in heaps on the field, where, under the 
influence of much rain, it may be converted into a kind of mortar 
difficult to spread. 

As caustic •lime, when mixed with soil, so rapidly becomes changed 
into carbonate of lime, such as exists in chalk, it would appear 
from these experiments that the good effects of liming are really 
due to lime in the form of carbonate. 

For instance, on strong stiff soils such as clay the flocculating 
action of lime in causing the fine particles of clay to aggregate or 
collect into larger particulars, results in making the soil of a coarser 
texture so that the water will pass away and the land become of a 
less retentive character, and consequently drier and warmer, so that 
crops come to maturity earlier and are of a better quality. 

In Gloucestershire, Herefordshire and Worcestershire alone, there 
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are thousands of acres of red soils which would be greatly benefited 
by the application of finely ground chalk or limestone in a powdery 
condition. 

In all such red-sand-stone soils, which are somewhat deficient in 
accumulated vegetable remains, the ordinary caustic or quick¬ 
acting lime causes a too rapid oxidation of the vegetable matter, and 
if applied in the large quantities formerly customary has a tendency 
to burn and destroy the valuable water-retaining organic matter. 

Indeed, as already mentioned at the commencement, lime is a 
necessary constituent of all naturally fertile soils, but it acts chiefly 
as an aUerative in converting the soil ingredients into available 
plant food, for, though specially necessary for certain crops such as 
turnips, swedes, mangolds, hops and clover, yet the cereals such as 
wheat, barley and oats do not remove in an average crop more than 
10 to 12 lbs. of lime per acre of which fully 9 lbs. is associated with 
the straw which in good farming should be largely returned to the 
land in the form of dung. 

But be it noted that it was customary to apply lime to the 
summer falloivs in preparation for autumn sown wheat, because 
lime acts upon both the mineral and the organic constituents of the 
soil liberating the potash and phosphoric acid as available plant 
food, and converting the organic nitrogen compounds into nitrate 
easily assimilated by the growing rootlets of the future crop. 

There is no doubt that lime is best applied to land in the arable 
condition so that it can be chain-harrowed and intimately mixed with 
the fine particles of soil rather than applied directly to land when 
in grass where it must remain on the surface and can only slowly 
penetrate the soil. 

Solubility of Carbonate op Lime. 

Caustic lime, when converted into carbonate of lime through the 
oombined action of moisture and carbonic acid in a damp soil, 
becomes much less soluble, but the continued action of soil water 
charged with carbonic acid gradually converts the carbonate of lime 
into the well known form of bicarbonate of lime from the absorption 
of carbonic acid. This bicarbonate of lime acts on the silicate 
of potash existing in the soil rendering the potash available for 
the growing crops. 

In this respect, a dressing of chalk applied at Rothamsted to some 
plots in permanent pasture in 1881 produced a very visible and 
iavourable improvement in 1884 in the quality and character of 
the herbage, there being a marked increase in the proportion of 
clover and similar leguminous plants. 
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For the purpose of comparing the respective solubility of causticr 
lime and carbonate of lime, and also for showing the effect of carbonic 
acid as a solvent, distilled water respectively boiled and then cooled 
and unboiled distilled water as obtained from the condenser, were 
employed. 

Table IV. 

Relative solubility of caustic lime and carbonate of lime, 

1 part of caustic lime dissolved in 720 parts of cold boiled dis¬ 
tilled water. 

1 part of carbonate of lime dissolved in 25641 parts of cold boiled 
distilled water. 

1 part of carbonate of lime dissolved in 22728 parts of unboiled 
distilled water as obtained from the condenser. 

The distilled water as obtained from condenser contained *02816 
imrts carbonic acid in 1000 parts. 

It will be seen that caustic lime dissolves readily in a very small 
quantity of cold water compared with carbonate of lime, and it 
should be remembered that every part of carbonate of lime contains 
only about half its weight of lime, as 100 parts of pure carbonate 
of lime consist of 56 parts lime and 44 parts carbonic acid. 

It will also be seen that a larger quantity of cold boiled distilled 
water is required to dissolve one part of carbonate of lime than is 
the case with the unboiled cold distilled water, because distilled 
water, as it comes from the condenser, contains a varying amount 
of carbonic acid which increases the solvent action of the water. 

It is important to bear this fact in mind as it explains the solvent 
action of soil water on soil ingredients, for such water always con¬ 
tains carbonic acid derived from the air and the vegetable matter 
existing in the soil. Hence, if the soil be calcareous, and naturally 
rich in lime, the drainage water becomes charged with lime in 
the soluble form of bicarbonate. 

But in order to have such soil water well charged with carbonic 
acid it is necessary that the soil should contain plenty of easily 
decomposed vegetable remains, hence the application of lime 
whether as caustic, or as carbonate should be followed by a dressing 
of dung unless the soil contains naturally an accumulation of 
vegetable matter, as in the case of old pastures, rich loams, or 
peaty land. Indeed, on such soils it would be a great waste of 
valuable manure and of money to apply dung as well as lime. 

Usually, however, soils that are deficient in lime, such as sands, 
gravels, granite soils, and clays are also deficient in vegetable 
matter as well as in lime, so that dung or some organic material is 
required in order to get the full effect of the lime applied. 
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Lime and Magnesia in Soils. 

The proportional amount of magnesia existing in soils in com¬ 
parison with lime has attracted a good deal of attention during recent 
years, and agricultural writers have expressed somewhat opposite 
views respecting its possible utility or the possibility of its presence 
being regarded as positively injurious under certain conditions. 

Magnesia itself possesses causticity in a very feeble degree com¬ 
pared with lime, but its salts, such as carbonate of magnesia, chloride 
of magnesium, and sulphate of magnesia, })opularly known as 
Epsom salts, all possess medicinal properties of a purgative character. 

In Agriculture, magnesia has hitherto only been applied in com¬ 
bination with lime in the form of dolomite (magnesian liinestono), 
such as Breedon lime either burned or finely ground. 

At Woburn, during the last ten years, a series of exhaustive 
experiments both in 84 lb. pots and on l-20th acre plots have been 
conducted by Dr. J. Voelcker with a view of ascertaining whether 
the addition of magnesia to soils deficient in this constituent would 
be beneficial or otherwise as compared with the addition of lime. 

Buxton lime, and Yorkshire magnesian lime at the rate of one 
ton per acre, and Buxton limestone and Yorkshire magnesian 
limestone finely ground at the rate of !•() tons per acre, were applied 
to the ordinary Woburn soil containing about -20 per cent, lime 
and *09 per cent, of magnesia. 

The experiments were made in pots containing 84 lbs. soil, and 
the lime and ground limestone were mixed with the top three inches 
only, in order to imitate what would be done in practice. The 
crop grown was wheat. 

The results showed that on this particular soil the burnt lime was 
inferior to that of finely ground limestone, and that magnesian 
limestone, whether in a finely-ground state or burnt into lime, had 
not given as good results as the pure carbonate of litne. 

On another Woburn soil containing lime -40 and magnesia *20 
per cent., caustic magnesia was mixed with the soil in proportion 
sufficient to raise the percentage of magnesia respectively to *28, 
•35, and -50 per cent. The results in the wheat produced showed 
an increased yield of grain until the percentage of magnesia was 
equal to that of lime, but as soon as the magnesia exceeded the 
lime there was a decided decrease. 

Soil containing more Magnesia than Lime. 

A red clay soil from Hereford, which would not produce good 
crops of corn, and containing lime-83, magnesia 2*29 per cent., was 
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operated upon at Woburn in 34 lb. pots, Buxton lime being added 
sufficient to raise the percentage of lime respectively to 1*25, 

1*75, 2 00, and 2-25. 

The yield of wheat showed an increase for the 1*25 pot, but a 
steady and proportional decrease for the remaining pots. 

No doubt the quantity of caustic lime added was far too great 
and consequently the alkalinity of the burnt lime had an injurious 
influence in lowering the crop yield. 

Presuming that the lime was only mixed with the top three 
inches of soil, the increase in the contents of lime from *83 to 1*23 
per cent, would represent an application of something like 20 tons 
of caustic lime per acre, which is really a heavy dressing for a soil 
containing probably little vegetable matter, and it is not surprising 
that the other pots containing the higher percentages of lime showed 
a proportionately decreased yield of wheat. 

The Hereford soil referred to in Table I. as taken from an old 
Hop-yard contained *85 magnesia and only *69 lime per cent., and 
on such a soil with only 3*85 of organic matter and combined water, 
finely ground chalk or the dried precipitated lime sludge obtained 
by Clarke’s process of softening hard water, applied at tlie rate of 
one to two tons per acre, would be the most e(.*ononiical and effica¬ 
cious dressing for supplying lime. 

Indeed, this soil may be regarded as typical of the soils upon 
which lime in the form of finely ground chalk or limestone is the 
most suitable dressing for increasing the lime contents so that the 
percentage may be greater than that of magnesia. 

The general results oj the Woburn experiments appear to indicate 
that, though the application of magnesia to soils deficient in this 
ingredient may increase the yield of wheat, more economical results 
toill be obtained if the alkalinity of the soil be increased by the 
application of lime, either in small quantity as finely ground caustic 
lime at about 10 civt. per acre, or as finely ground chalk or limestone 
in larger proportion, namely, one to two tons per acre. 

Magnesia, even if satisfactory, is not practically available for 
agricultural use, whereas lime in some form can usually be obtained 
throughout the country. 

In conclusion, it may be safely assumed that where the percentage 
of lime is less than that of magnesia, lime in some form is requisite. 
Also, that when the percentage of lime exceeds that of magnesia, 
but is less than one per cent, in the air-dried soil, the application of 
lime is generally desirable and likely to be attended* with beneficial 
results. 

Care should be taken that the mechanical condition is as fine as 
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possible, and that where the soil is light and contains little vegetable 
matter the dressing should be in the form of carbonate rather than 
as the ordinary caustic lime. 

For particulars of the different kinds of lime and limestone the 
writer would suggest reference to his paper on The Importance 
of Liming,” published in the Society’s Journal for 1917. 


The Presence of Lime and Magnesia in Herefordshire Soils. 


Since the above paper was placed in the printers’ hands the writer 
has completed the examination of eleven soils from Herefordshire 
specially selected at the direction of the Agricultural Committee of 
the County Council by Mr. John Porter, B.Sc.; the Agricultural 
Adviser for the County, with a view of ascertaining the relation 
between the lime and magnesia, as from practical experience it had 
been found that full crop results were not obtained when magnesia 
sia existed in larger proportion than lime. 

The soils, when received^in November, were all^nore or less damp, 
and had to be air-dried, then broken up into a line condition and 
finally dried at 2J2''F. before being analysed. 

Lime and Magnesia soluble in hydrochloric Acid solution were 
determined in all the soils, carbonic acid in the tMro soils that con¬ 
tained the most lime, and sulphuric acid and chlorine in the soils 
that contained the most magnesia. 


No. 

1 

2 

S 

•I 

5 

(> 

7 

8 
0 

10 

11 


100 parts of the dried soils contained 




Carbonic 

Sulphuric 


Lime 

Magnesia 

Acid 

Acid 

Chlorine 

•4U 

•34 





. 1-23 


•013 

•008 

*78 

1-05 




•C3 

1*20 




2T)1 

•85 

1-22 



•30 

•GO 




2*40 

1-09 

1-11 



•21 

•30 




•90 

1-35 


•015 

•(X)7 

•15 

•27 



•33 

•61 





f I magnesia is in excess of the lime in eight out 

ot the eleven soils; also that in soils 6 and 7. which contain the 
most hnve, the percentarge of carbonic acid is not sufficient to com¬ 
bine with the whole of the lime, for in No. 5 the 1-22 carbonic acid 
■worn only require 1-65 lime out of a total of 2-51, and in No. 7 the 
^ would require only 1-41 out of a total of 2 49. 

The remainder of the lime, namely -96 in soil 5 and 1 08 in soil 7, 
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is probably present as silicate of lime, a compound which is less 
soluble than carbonate of lime. Magnesia being a weaker base than 
lime is not likely to exist as carbonate because, as just shown, there 
is not sufficient carbonic acid. 

The figures for sulphuric acid and chlorine are so small that the 
magnesia is not likely to exist either as sulphate or chloride. 

In order to ascertain to what extent both the lime and magnesia 
existed in a form likely to be available as plant food, weighed portions 
of soils 2 and 0, which contained the most magnesia, were separately 
exhausted for 24 hours with a very weak solution of citric acid, 
namely, 1 part citric acid to 1,000 parts cold distilled water acting 
on 5 parts of the finely-ground soil in a large beaker with occasional 
stirring. 

Solubility in a cold 1 in 1,000 solution of citric acid. 

Percentage of Lime Magnesia 

No. 2 soil yielded 24 .03 

No. „ „ .r)7 none 

It will be seen that the whole of the small (jiiantity of lime, *24 
in soil 2 was dissolved, but only a mere trace of magnesia, namely 
•03 out of a total of 1*23 ; also that in soil 0 out of a total of *09% 
lime ’57 was dissolved but absolutely no magnesia. 

This specially weak solution of citric acid was introduced by the 
writer in 1900 as a standard solvent for demonstrating the great 
solubity of a new manure known as basic superphosphate 94 per 
cent, of which readily dissolved in this solvent. This solution 
represents an acidity absolutely below that of the sap of all farm 
crops. Consequently it may fairly be claimed that all phosphate 
and carbonic of lime dissolved by such a solution, representing an 
acidity of -10 citric acid per cent., may be regarded as existing in a 
condition readily available as plant food. 

Conclusion. 

1. —From the above analysis it would appear that the lime in 
these soils exists partly as carbonate, which is available as plant 
food, and partly as silicate of lime, which is not so readily available. 

2. —That the magnesia exists not as carbonate, sulphate, or 
chloride, but as silicate, in which state it is not likely to be readily 
available either as plant food or as a nitrifying agent in the soil. 

3. —That it is not the excess of magnesia in certain of these soila 
but the deficiency of lime that has caused the crop results on such 
soils to be unsatisfactory. 
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4. —That all the soils, with the exception 5 tod 7, will be greatly 
benefited by the application of lime. 

5. - That, as all these red sandstone soils contain only a moderate 
amount of vegetable matter in the form of humus, lime would be 
more suitably supplied in the form of finely-ground limestone or 
chalk, or as precipitated carbonate of lime from water works or 
paper manufactures, than as freshly-burned quick lime, which would 
tend to burn up or too rapidly oxidise the humus which constitutes 
such a valuable ingredient of all fertile soil>. 


V. FOREST-MAKTNO IN THE UNITED KINGDOM. 


By 8. Leonard Bastin. 

During the War there has been a heavy drain on natural resources 
of all kinds. With the coming of peace many countries will be 
faced with a most serious shortage of the more important 
raw materials. In some instances the difficulties may be surmounted 
in the course of a few years ; in others a generation or more must 
pass before matters can be righted. In this latter category must 
be placed the question of timber supply. The destruction of 
forests, for purposes connected with the War, has proceeded at a 
rate which the most provident community could not have foreseen. 
At the present time the reserve of timber in the whole of north 
western Europe is lower than it has been within living memory. 
Yet, with the period of re-construction, which is coming the demand 
for all grades of wood will be colossal, second only to that call in 
connection with the War. In these (*ircuinstances it is a matter 
of great moment to consider the position of the United Kingdom 
with regard to this question. 


Forests in the United Kingdom. 


It is common knowledge that the upkeep of forests in this country 
has been sadly neglected. The following table compiled a few 
years ago is instnictive as showing the percentages of wooded 
areas in the leading European countries. 


England 

Scotland 

Wales 

Ireland 


5-3 

4-6 

3*9 

1-5 
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Denmark. 

. 7-2 

Holland . 

.■. 7-9 

France 

. 17-0 

Belgium . 

. 17-3 

Germany. 

. 25-9 

Hungary ... 

. 27-5 

Austria 

. 32-(i 


In considering these figures it must be borne in mind that much 
of the wooded areas in the United Kingdom could not be called 
first class forests. The trees are often of poor quality—^largely 
owing to the indifferent amount of attention they secure. On the 
other hand the greater part of the wooded areas on the Continent ai*e 
under the strictest control. The right trees are grown in the 
right way and naturally the best results follow. During the War 
we have made vast inroads on our limited amount of growing 
timber. To-day, the major part of our wooded areas is gone and 
that which is left is largely of inferior quality. Here and there 
something lias been done towards re-planting, but there has been 
no general scheme of re-afforestation. The situation is one which 
demands immediate attention if we are to make certain that our 
supply of timber for the future is secured. Unhappily, nothing 
that we can do will provide us with an adequate amount of home¬ 
grown timber quickly. Roughly speaking the great needs in this 
direction are (1) pitwood for collieries ‘ and (2) timber for other 
purposes. To produce the former it will take from 15 to 55 years 
and the latter from 4b to GO years. 

Good Timber can be Grown in the United Kingdom. 

There is no doubt at all that the British climate is well suited 
for the growth of trees. Hundreds of years ago these islands were 
covered with vast natural woodlands to a considerable extent. In 
the course of time these were cut down for economic purposes or 
cleared to make room for pasture and cultivation. These ancient 
forests were largely composed of oak and beech in the southerly 
parts of the kingdom and conifers and birch in the more northerly 
regions. It has been proved that many kinds of exotic trees grow 
well in the United Kingdom and the best results have attended the 
planting of the Douglas Fir, the Japanese Larch, and several species 
of Spruce, to mention only a few coniferous kinds. Indeed, suit¬ 
able soil and climatic conditions are to be found in our islands for 
almost any of the timber trees that will flourish in a temperate 
region. 
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Waste Land Available for Tree Planting. 

Obviously, in considering the question of forest-making, it is 
important to realise that our agricultural areas cannot be encroached 
upon. Thus the new woods must be established almost entirely on 
waste land. What is the amount of waste land available in the 
United Kingdom that would be suitable for tree planting ? In a 
report issued by the Royal Commission on Afforestation, sitting in 
1906, it is stated that 9,000,000 acres could be converted inta 
woods without seriously affecting the area under cultivation. 
Nowadays we must regard this as an outside figure owing to the 
demands of agriculture on the land. Then, again, much of the 
waste land is not of the best character even for forest making, 
although it cannot be emphasised too strongly that useful timber 
cau be raised on ground that is not by any means of an ideal char¬ 
acter. 

In a general way the areas of waste land may be roughly classified 
in the following manner :— 

(1) Rough mountain pasture. 

(2) Moorland with peat bogs. 

(3) Low lying marshes and swamps. 

(4) Sandy stretches near the sea. 

Probably a good deal of the land which is now mountain pasture 
was at one time clothed with woods. From an agricultural point 
of view the value of these elevated areas is not considerable, but 
the establishment of certain woods is possible even up to 2,000 
feet above sea level if the planting were scientifically carried out, and 
forests of birch and some of the conifers could profitably be formed. 
Moorland and peat bogs, often over an impervious clay, present a 
much more difficult problem. Here the soil is usually sour and 
badly aerated and the conditions are very unfavourable to tree 
growth. Yet there is reason for believing that many of our peat 
bogs were formerly forest areas. Remains of birch and pine 
have been discovered in bogs where at the present time there are na 
trees within sight. By drainage, much could be done to re-claim these 
vast bogs and bring them into forest condition once more. In the 
low-lying swamps and marshes the soil is not sour but it is cold 
and saturated with moisture. Here again, nothing in the way of 
tree planting can be carried out until the ground has been drained 
of its superfluous water. Finally, one may consider the sandy 
stretches which occur at intervals round our coast. These are not 
considerable, although there is more ground in this condition 
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than is commonly supposed. The sandy areas are difficult to deal 
with for two reasons. The loose soil, until it is fixed in some way 
{as by ^rass), is constantly being moved about by the wind. In¬ 
stances are on record where plantations of small trees have been 
completely buried by the sand drifts in the course of a few stormy 
month.s. Then, the strong sea winds are likely to hamper growth 
until the trees become large enough to afford shelter to one another. 
Still, forests, both natural and artificial, exist in close proximity to 
the sea, notably on the shores of the Baltic. Even in the most 
exposed positions the trees are able to hold their own when once 
the wood is established. 

(Conditions to be Considered before Tree Planting. 

Before anvtliing in the wav of tree planting is attempted many 
points must be considered. The land must be brought into the 
best possible condition, and, to this end, schemes of drainage and 
general preparation have to be taken in hand. On very wet soil 
drainage is a matter of supreme importance. Ground in this state is 
cold and great root activity is impossible until the state is improved. 
Ditches to carry away the superfluous water are usually the only 
j)racticablc way when dealing with large areas. Then the ground 
must be cleared as far as possible of weeds, heather, furze, etc. 
Much of this stuff can be disposed of by setting it on fire during dry 
spells, the ashes from the destroyed plants helping to enrich the 
soil. Then it pays to break up the soil on the surface as far as 
possible. It should never be forgotten that the more thorough 
these early preparations are the better, for, after the plantation has 
started, cultivation is only possible to a limited extent. 

An important matter is the selection of the kinds of trees best 
suited to the locality. First of all, the soil and climate have to 
be considered. In a crop that takes so long to mature, it certainly 
pays to leave no stone unturned to have the trees growing under 
conditions that will ensure a satisfactory development. But almost 
as important is the question of the needs of the district. The 
ultimate profit from any timber crop is largely determined by the 
demands of the locality. So much is this the case that land near 
coal pits and wood-consuming areas may promise far better returns 
than soil of equal, or even better, quality in parts of the country 
where there are no industries requiring a timber supply. A very 
interesting instance of this which is deserving of a special reference 
is seen in connection with the work of the Midland Re-afforesta¬ 
tion Association. 



49 


Bastin on Forest-making in the United Kingdom, 

Midland Re-afforestation Association. 

This association was founded about fifteen years ago with the 
object of making good use of the vast acreage of land in the Black 
Country that had been laid waste owing to the operations of the 
iron and coal industries. It was pointed out that, years ago, the 
Midlands were fairly well wooded, even if they could not be des¬ 
cribed as forest country. Old prints show that within the last 
century there were extensive wooded tracts in more than one 
district where to-day there is hardly a green thing to be seen. 
The trees had been cut down and had not been replaced, largely 
owing to the widespread belief that vegetation could not flourish in 
the smoky atmosphere. In addition, it was asserted that nothing 
would grow on the heaps of pit refuse, but close observers could 
see that, after an interval, Nature herself started to clothe the 
barren mounds with weeds. As a matter of fact, about the only 
positions in which it seems well nigh hopeless to attempt tree 
planting are those in close proximity to chemical works. Even 
there positions are not hopeless for, with modern appliances, there 
is a tendency to check the emission of harmful fumes. The 
difficulties of forest making in the Black Country are not, it 
should be noted, entirely due to artificial conditions. These parts 
of the Midlands are largely situated at a high level, and are fully 
exposed to all the winds that blow. Well-established plantations 
flourish, but it has not always been an easy matter to make a start. 
It was found that seedling trees from well-managed nurseries often 
failed, simply because they could not stand the bleak conditions ; 
roughly raised material stood a better chance. In the formation 
of the first woods thick planting was the rule so as to allow for a 
number of failures. Curiously enough the loss of trees has not 
worked out to be heavier than that sustained in the average 
English plajitation. Wherever trees are planted, the grower can 
reckon on a loss of from 10 to 15 per cent, during the first year. 
In these Midland plantings the loss has always been well within 
the 15 per cent, limit. 

In the neighbourhood of active coal mines and smelting furnaces 
conifers will not thrive. The evergreen foliage soon becomes 
choked with dirt and the trees suffer badly. But in worked out 
areas pine trees flourish well and promise to yield good results. The 
greatest success has attended the planting of the following trees :— 
Black Alder, White Alder, Black Poplar, Willows of sorts, Wych- 
Elm, Birch, Ash and Sycamore. The Alders have proved to be 
marvellously accommodating, and one can see sturdy trees growing 
D 
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on mounds that are little better than coal dust. Poles of Alder of a 
saleable size are ready in fifteen years from planting, and there is 
probably no more profitable tree to grow. Owing to the curious 
matted root formation of the Alder, this tree is able to retain mois¬ 
ture even in very dry soil. Thus, although it is not a good subject 
for imperfectly drained positions, it is useful in conserving moisture, 
where this is deficient, and helping the growth of other trees. Any¬ 
one who wishes to see what can be done in the way of tree planting • 
under really unfavourable conditions of soil and situation should 
certainly pay a visit to some of the woods established by the Midland 
Re-afforestation Association. From a business point of view the 
scheme promises to be a great success. The local demands for 
timber for mines and other purposes is very great. Several mining 
com])anies have been so impressed at the results of the society’s 
work that they are converting their own pit mounds into planta¬ 
tions. 


Some of the Most Important Timber Trees. 

It will be interesting to consider a selection of some of the most 
valuable timber trees that are specially suitable for planting in the 
United Kingdom. 

Oak (Quercus pedunciilata, etc.) Economic value.—Oak is used 
for a great variety of purposes such as building, carpentry, fencing, 
etc. Poles of oak from the smaller trees are used in mines. The 
American Oak, which has been so largely imported in recent years, 
is nothing like so durable as English timber. 

Soil, etc.- A good oak soil is that where there is a heavy deep 
clay in which the roots can thrust freely downwards, but where 
the soil is light the variety known as the Sessile Oak is better 
than this species. The rapidity of development and the quality 
of the timber in the case of the oak depend very largely on the 
nature of the soil. Oak trees are always seen at their best in 
fairly sheltered situations. Oak coppices are profitable, and these 
are very common on the Continent. The length of time required 
for the maturity of the oak timber often makes it desirable to 
plant some other kind of tree as well. 

Oaks are raised easily from acorns in seed beds. These young¬ 
sters are ready for planting out in four or five years. 

Beech (Fagus sylvatica). Economic value—Beech is a tough, 
durable timber lasting even longer than oak when used as poles in 
the ground It is extensively employed in the making of wagon- 
shafts, cart poles, furniture, etc. 
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Soil, etc.- -The beech grows best on a light deep soil where a fair 
amount of moisture is available. It is not a satisfactory tree to 
plant on clay. The best beech woods exist in southern England 
though there are some finely-wooded areas of this tree in the Mid¬ 
lands. Beech is useful as an undergrowth to oak. It plays a useful 
part in this respect, seeing that it helps to screen the ground often 
unduly exposed to sun and air through the imperfect shelter given 
by the oak branches. 

The beech is readily raised from seed. After two or three years 
the little trees are ready for planting in the woods. 

Ash {Fraxinus excelsior). Economic value—Ash is extensively 
employed in the making of agidcultural implements The smaller 
coppice wood can be freely sold for hop poles, hoops, crates, etc. 

The asli is one of the most profitable trees, quick of growth, and 
producing a timber that is useful in almost all sizes. 

Soil, etc.—A light loamy soil is the best for the ash and a good 
amount of moisture is required. The situation of an ash wood 
should not be very exposed if the best results are desired. Ash 
grows well as an underwood in its young state in conjunction with 
oak, sycamore, willow, etc. 

The ash is raised from seed and it develops with great rapidity 
after the second year. 

Common English Elm (Ulrnns campestris). Economic value- - 
Elm is used for furniture, coffins, etc. Wood produced on good 
soil is very durable. 

Soil, etc.—Elm trees grow best in somewhat sheltered positions. 
They require rather a light soil although they need an abundance of 
moisture. 

The common English Elm never matures its seed in Great 
Britain, and it is increased by means of suckers and cuttings. Seeds 
are sometimes imported from Southern Europe for sowing in 
English nurseries. 

Wych-Elm (Vlmus montana). Economic value.-- The timber 
of the Wych Elm is used for carts, wagons and railway work. 

Soil, etc.—Well-drained soil is desirable if a good development is 
wanted. Experience shews that a porous sandy loam is the best 
for the Wych Elm. These trees will thrive on hill sides even where 
there is considerable exposure. 

Wych Elms are easily raised from seed. The young trees grow 
with great vigour almost from the start. 

Sycamore {Acer pseudo-platanus). Economic value.—Sycamore 
is used for furniture, ends of barrels and general turnery. It is 
also in great demand for the rollers in calico and jute mills. 
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Soil, etc.—The Sycamore likes a medium soil that is neither very 
heavy nor very light. The tree is able to flourish in quite exposed 
situations and it is seen at its best in the northern parts of the 
kingdom. 

Sycamores are raised from seed and the young trees grow with 
great rapidity. 

Willow (Salix alba, S. fragilis, etc,) Economic purposes.—The 
timber of Willow is soft but it is greatly esteemed where toughness 
combined with light weight is required. It is used for the linings 
of carts, for making packing cases, and also as the raw material 
for match-making and wood pulp. 

Soil, etc.—Willows like plenty of moisture but they are the most 
accommodating of trees. 

All kinds of willows are amongst the easiest trees to propagate 
from cuttings. They grow at a great rate when once established. 

PoPLAK {Populus nigra. P. alba. P. canescen^, etc.) Economic 
value.—Poplar is used for the making of railway wagons, carts, 
etc., and for turnery, etc. 

Soil, etc. —Poplars flourish best in a good moist loam. They are 
mostly of very rapid growth and on siiitable grounds are extremely 
profitable. 

Poplars are best raised from slips or cuttings. 

Birch {Betula alba). Economic value.—Birch timber is soft 
and not very durable. It is used by Cartwrights, turners, cabinet 
makers, etc. 

Soil, etc.—The birch will grow in exposed places and at a con¬ 
siderable altitude. Birch trees grow in Scotland up to 3,000 feet, 
but at this elevation the timber is not of the best quality. Excellent 
woods may be established up to 1,500 feet. The birch grows in 
poor dry soil and is one of the most accommodating of trees. 

Alder {Alnus glutinosa). Economic value.—Alder is durable 
if it is kept in a damp state. Used for clog soles, staves for herring 
barrels and, on the continent, it is burned for charcoal. 

Soil, etc.—The Alder is a moisture-loving tree, but it has latterly 
proved to be very accommodating. As has been indicated on an 
earlier page, the tree will make itself at home almost anywhere. 

Alders are easily raised from seed. 

Hazel (Corylus avellana). —Economic value.—As coppice wood 
Hazel is extensively employed as hoops for barrels, withes for hurdle 
making, etc. Hazel grows well in conjunction with many other 
trees such as Oak, Chestnut, Willow, Ash, etc. 
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Soil, etc.—Hazel thrives on all kinds of soil but it is happiest on 
a moist loamy land. 

Hazel can be raised from nuts, but it is a tree that is readily 
propagated by layers. 

Scots Pine [Pinus sylvestris). Economic value.—The wood of 
the Scots Pine is used for innumerable purposes. 

Soil, etc.—The timber of the Scots Pine varies greatly with the 
conditions under which the tree is grown. As a whole, the Scots 
Pine is one of the most accommodating of trees. It can be seen 
growing quite well on peaty soil and also flourishing on sand in the 
South of England. 

The Scots Pine is readily raised from seed. 

Spruce (Picea excelsa). Economic, value.—Timber is next in 
quality to Scots Pine. The wood of the Spruce is very light and 
pliable but its condition depends upon the soil and situation in 
which it is grown. 

Soil, etc.—Spruce is fairly accommodating but it grows best on 
somewhat light soil, even if this is of poor quality. Young vSpruce 
trees are always in demand at Christmas time. 

Spruce is propagated by seed. 

Douglas Pine (Pseudostruga douglassii). Economic value.-- 
The timber of the Douglas Pine is used for ship building, house 
building, carpentry, etc. 

Soil, etc.—Thrives best in deep fresli loam and likes a sheltered 
position where the atmosphere is humid. Better suited to low 
lying tracts of land than elevated districts. 

The Douglas Pine is raised from seed. 

Silver Fir {Abies pectinata). Economic value. The timber 
of the Silver Fir is used for the same purposes as Spruce. 

Soil, etc.—The Silver Fir likes a deep stiff loam, and it grows best 
in somewhat sheltered situations. 

The Silver Fir is readily raised from seed. 

Larch (Larix europaea). Economic value.—The timber of the 
Larch is the most durable of all conifers. Owing to its compara¬ 
tively quick growth it is one of the most profitable of all trees to 
plant. Larch wood is used for a great many purposes, and it is 
always in demand in any district. 

Soil, etc.—The Larch prefers a deep but light soil and good 
drainage is essential. Although the Larch will grow in elevated 
positions, it does not flourish at the same altitude as the Scots Pine. 

Larch trees are raised from seed. 
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Mixed Woods. 

In conclusion, special attention may be drawn to the value 
of mixed woods. The length of time required for growing the 
largest sizes of timber is very considerable, but a much earlier 
return may be secured if some of the quicker growing kinds are 
introduced into the plantations in conjunction with the big forest 
trees. An additional gain is also secured in the better protection 
of the ground. As has been pointed out in the case of oak woods, 
it is desirable to screen the ground by means of young beech trees. 
Any combinations of trees that may be made is not entirely con¬ 
trolled by the state of the soil. Even more depends on the amount 
of light that the different kinds re^quire for their proper growth. 
Trees for which a good an\ount of illumination is essential include 
Larch, Birch, Scots Pine, Poplar, Willow, Oak and Elm. In these 
cases it should be arranged that there is no serious overshading, or 
good results will not be secured. Trees that flourish even where the 
shade is consideralde include Spruce, Douglas Fir, Beech, Hazel, 
Sweet Chestnut, and Sycamore. A few trees, such as the Ash and 
the Alder, although prefcring a fully-lighted situation, will endure 
a considerable amount of shade. 


VI.-ENSILAGE. 

Btf A. W. Oldershaw, B.Se,, Agricultural Organiser for 

East Suffolk, 

Past Experiences. 

Ensilage, or the process of preservation of crops in a green state, 
has long been a subject of great interest to farmers. The 
Egyptians, we are told, hundreds of years before Christ, put grain 
and other crops into large stone jars, covering them as tightly as 
they could. Julius Caesar, again, is stated to have made pits at 
convenient points along the great military roads built by him, 
these pits being lined with clay, filled with green forage, and then 
trampled on and sealed with clay, so that he had food for his horses 
when necessity arose. The Mexicans, also, are alleged to have 
made crude silos, many years ago. A good historical account of 
ensilage is given by Mr. H. M. Jenkins, in the “ Journal of the Royal 
Agricultural Society.” (1)* Coming to more modern times a great 

♦ These figures refer to the papers mentioned at the end of this article. 
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deal of interest was taken in the subject of ensilage about thirty 
years ago by prominent agriculturists in various parts of Great 
Britain. 

A report dealing with the question was issued by the Agricultural 
Department of the Privy Council Office in September, 1885. Agri¬ 
culturists in various parts of the country replied to a series of 
questions and these replies are embodied in the report. An excellent 
summary of this report is given in the Bath and West Society’s 
Journal” for 1885—(5. 

It appears that there were in Great Britain at that time 1,185 
silos of varying sizes. Brick, stone, concrete and slate were used 
for the walls of the silos, those built of the first-named materials 
being usually coated with cement. Wood was also used in some 
cases, but being perishable and difficult to render air-tight it was 
objected to. Earth pits were also used. 

Silage was usually made in silos, but occasionally it was made in 
stacks above ground. Buildings of all descriptions, including barns, 
out-houses, and even ponds and limekilns, were successfully adapted 
for the purpose of silos. Meadow grass, clover, trifolium, and 
aftermath were generally ])referred for silage ci’ops, but oats, green 
barley and wheat, maize, buckwheat, sainfoin, rye and other arti¬ 
ficial grasses, vetches, lucerne, hopbine, mangold and turnip tops, 
peas and beans, and various kinds of rough materials were all more 
or less su(‘cessfully made into silage. 

On the whole, the conclusions arrived at were that the cost of 
making silage at that time was less than that of making hay, 
especially when wet weather prevailed. It was generally agreed 
that silage was in every way a suitable food for stock, and especially 
for dairy cows. In combination with other foods it gave distinctly 
good results, from 25 to 50 lbs. silage being frequently given to 
cattle daily. 

Mr. 11. M. Jenkins in 1884 published a report on the Practice of 
Ensilage at Home and Abroad, and after visiting a large number of 
farms where silage was being made, both in this country and abroad 
he gave in considerable detail the methods generally in vogue. 

In the summer of 1885 experiments were commenced by the 
Bath and West and Southern Counties Society on the Ashton Court 
Estate. A very carefully-prepared scheme was adopted; particu¬ 
lars of this are given in the “ Bath and West Society’s Journal” for 
1886—7. The general results of these experiments showed that 
there was a considerable loss of nutritive material, especially of non- 
nitrogenous substances, in converting grass into silage, and that 
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the albuminoid constituents were more reduced when sour than 
when sweet silage was made. 

In the Times of January 6th, 1887, Mr. R. W. Waithman describea 
his system of making silage in round stacks 15ft. in diameter. He 
mentions that meadow grass was used, the stacks were raised to 
10 ft. in height, allowed to settle, then built up again, this process 
being repeated, and the whole then covered up with earth. 

The result was sweet silage of excellent quality, and Mr. Waithman 
claimed that his experiment showed that neither costly buildings 
nor expensive pressing machinery were requisite to the successful 
production of sweet silage. 

In the “ Journal of the Bath and West Society” for 1886--7 a 
description is given, in some detail, of Johnson’s stack press, an 
illustration of this appearing on page 35. It was mentioned that 
this system of making silage was less costly than building silos. 

In addition to those conducted by the Bath and West Society, 
experiments were also carried out in England by the Royal Agricul¬ 
tural Society, by Lawes and Gilbert and by many private individ¬ 
uals. In Scotland an Ensilage Committee of the Highland and 
Agricultural Society was appointed. This Committee issued a 
report in the Transactions of that Society for 1885 giving details of 
experiments conducted by Mr. Colin J. Mackenzie at Portmore. 

Mr. Mackenzie concluded that most forage plants can be made 
into silage, which material forms a suitable food for all classes of 
cattle and sheep. He also considered that grass crops could bo 
conserved at a somewhat less cost than by making into hay, and 
that the system of Ensilage has the further advantage over hay¬ 
making that it is independent of the weather. 

He pointed out that certain crops (such as white crops in Upland 
districts in late seasons, aftermath, etc)., can by this process be 
turned into good fodder, while under the existing system they are 
frequently damaged and sometimes lost. 

He further considered that cattle and sheep thrive as well on 
silage as on turnips, and that, accordingly, it is possible under this 
system to work in many districts with less cultivation and conse¬ 
quently with less expense. 

At the Suffolk Fat Stock Show held in 1890, prizes were given 
for silage, six samples being exhibited. 

After this period, a series of dry seasons followed and interest in 
ensilage gradually died out in this country, although a few stalwarts 
still continued the practice. Why the others gave it up is a mystery 
to the writer of this article. 

In America the making of silage appears to have progressed 
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without any set-back, and of late years the number of silos built 
has been very large. It is estimated that in the United States on 
January Ist, 1914, there were 130,303 silos, no less than 30,925 
having been built in 1913. 

During the past few years there has been a great revival of interest 
in the subject in England, especially in East Anglia. Probably 
from 60 to 70 modern cylindrical silos have been erected. At 
Ipswich Fat Stock Show, Christmas, 1916, the writer collaborated 
with Mr. G. P. Watkins in judging a class for silage consisting of 23> 
entries. 

The great development of the practice in America appears to be 
due to the introduction of the cylindrical silo, and to the great 
bulk of fodder per acre produced by maize, the chief American 
silage plant. 


Advantages of Making Silage. 

The advocates of the silage system claim- - 

(1) That it produces a large bulk of valuable food at a low cost. 

(2) That there is almost a certainty of obtaining a crop. 

(3) That the crop can be ensiled in June and July, wdien the land is 

dry and the days are long. 

(4) That there is no risk of loss from early frost as with mangolds. 

(5) That the land is cleared early, and is then made ready for 

turnips on suitable soils. On the heavier soils mustard can 
be grown and ploughed in, or a bastard fallow made. 

They also claim that a great saving of labour is effected through¬ 
out, as compared with roots, that more stock can be kept on the 
farm than when roots are grown, and that consequently more dung 
will be available. They lay stress upon the value of the slag 
applied to the tares, also to the nitrogen accumulated by that crop, 
and claim that under the silage system it will pay to plough up 
poor grass, in this way permanently increasing the home-grown 
food supply by increasing the area of land under tillage. (2)* 
Another point in favour of silage is that it enables fanners to 
utilise, on a much larger scale than formerly, the very bulky tare 
crop. All farmers know that to make tares into good hay is a 
diflB.cult, and in some seasons, an impossible task, particularly in 
the wetter districts of Great Britain. But the making of silage is 
practically independent of the weather. 
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The very fact of preserving grelen crops in a succulent state 
brings the feeding of animals during winter nearer to natural 
conditions, and for that reason is undoubtedly an advantage. It 
is also worthy of note that a heavy crop of oats and vetches has a 
distinct effect in smothering rubbish. This crop docs not actually 
kill such weeds as couch grass or coltsfoot, but it weakens them and 
makes them more easily dealt with in the subsequent bastard 
fallow. 

In Great Britain, it is usual to make silage of leguminous crops, 
such as vetches, lucerne, sainfoin, etc. These crops accumulate 
nitrogen from the air, and so enrich the field in which they are 
grown, and subsequently the manure liea]> also, in the very plant 
food which the poor land most suitable for silage crops so badly lacks. 
It is also a point of importance that these crops, being rich in 
albuminoids, render animals like milking cows, which require a 
large supply of those materials, more independent of such concen¬ 
trated food as cakes and meals. 

In answer to the objection raised as to the large initial cost of 
silos, it may be pointed out that to store hay under a hay barn 
also involves considerable expenditure. If no hay barn is provided 
then in certain seasons considerable loss may take ])lace owing to a 
heavy fall of rain before there is time to thatfdi. Even the covering 
up of mangolds in clamps involves a certain annual ex})enditure of 
time and labour. Silage has the additional merit of occupying very 
little s])ace per ton. 

After observation of the results obtained for some years on a large 
number of farms in East Anglia where the silage system has been 
adopted, the writer has formed the o])inion that the intro¬ 
duction of that system would be an advantage on considerable 
areas of land in Great Britain and Ireland. At the present 
time, however, the building of silos is heavily handicapped by the 
extreme scarcity and costliness of materials. 

Whilst ex])ressing a decided opinion in favour of the silage system, 
under certain conditions, the writer wdshes to point out that where 
heavy crops of roots - 'M) to 40 tons per acre—can be grown regu¬ 
larly, it appears unlikely that ensilage posvsesses any decided advan¬ 
tage over root growling. Root growing, on such soils is a very 
cheap and economical way of producing food for stock. Where, 
how^ever, root growing is difficult, as on the retentive clays of the 
Midland and Eastern Counties, or on certain poor light soils where 
a low rainfall prevails, the system of ensilage possesses certain 
decided advantages. It is a very difficult matter to get a good 
orop of roots on poor heavy land- -a good tilth is hard to obtain—a 
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faulty ‘‘ plant ” results, consequently in many cases the crop 
proves disappointing. 

On the other hand, even on our poorest clays, tlie growing of a 
good crop of oats and tares, or tares alone, presents no difficulty, 
particularly when the crop is sown in the autumn, as is usually the 
case. 

Many of these poor clays were allowed to go down to very poor 
grass during the period of Agricultural depression. Some of them 
have been ploughed up since the war. but tliere still remain large 
areas under so-called “ grass.” The f)pinion is expressed elsewhere 
{5 and 4)* that the introduction of ensilage would add to the pro¬ 
ductivity of this ])oor heavy soil and make it possible from an 
economic ])oint of view to re-convert it into arable land. The 
vastly greater prodm^tivity of arable as compared with grass land 
is now generally admitted. Not only does the arable land ])roduce 
crops which can be directly consumed by human beings, but the 
green cro])s grown for animals on arable land produce a much greater 
weight per acre than does grass. Thus at Saxmundham, Suffolk, 
the wvil'er weighed 11 tons, 15 cwt. per acre of green tares : on 
the same soil the average weight of a “ no manure ” plot on old 
grass was only 1 ton 1(5| cwt. per acre of green grass. Even when 
the land was manured with 10 cwt. of basic slag, it gave only 5 
tons 15i cwt. of green grass ])cr acre. 

The o])portunity of making a bastard fallow after the tares are 
removed is a very im])oi tant point, as by this nutans, in a favourable 
season, it may be possible to clean the lajid and so avoid a bare 
fallow. 

In Suffolk a number of farmers on (piite easy-woi*king land have 
adopted the silage system. On such land, after the tares are 
removed, and if the land is clean, turnips may be grown. The 
writer has weighed, 15 tons per acre of turnips—roots and tops 
together -grown in this way. 

During the past season Buckwheat has been grown, in at least 
one case, as a catch crop after a silage crop. It would appear then 
that the silage system is a matter for very careful consideration by 
Agriculturists all over this country. It has been adopted by a 
considerable number of farmers in East Anglia. Silos are gradually 
springing up in other parts of England and Scotland, and once the 
cost of building materials returns more nearly to the normal there 
seems very little doubt that ensilage will become—not perhaps so 
important an item in British as it is in American Agriculture - 
but still a valuable aid to the British Farmer in keeping his head 
above water and increasing the produce of his land. 
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Modem Ensilage practice differs from that of former times 
chiefly in the facts that a cylindrical silo of considerable height or 
depth is provided, and that a special crop, such as oats and tares^ 
capable of a heavy yield per acre, is grown for the purpose of being 
stored in a silo. 

Before proceeding further to study the more modern methods 
it would be well if the making of silage without the help of a special 
silo received brief consideration. 

On the farm of Mr. J. C. Kieran, J.P., of Rathbrist, Co. Louth, 
Ireland, green grass was carted and made into a heap with a circular 
base. A horse walked about on the top to consolidate the material 
during erection, and when the heap was raised to as high a level as 
possible it was covered up with soil. This resulted in sweet silage, 
having a pleasant smell. 

The method is similar to that adopted by Mr. Waithman and 
previously alluded to. A similar method is also described in 
detail in the Board of Agriculture’s Leaflet No. 9 (Revised, August, 
1918). 

On an adjoining farm Mr. J. C. Kieran, Juiir., made ensilage 
from meadow grass on what may be termed the Manure Heap ” 
or Clamp ” method. Here the loads of green grass were piled up 
like a manure heap on the level ground, the empty carts being 
drawn over the heap and the whole made as high as possible. 
When finished the sides and ends were tiimmed off, and the whole 
covered up with earth. This resulted in sweet silage of excellent 
character. 

It is doubtful, however, whether this system could be adopted 
in the case of oats and tares, as owing to the open nature of the 
tares, it appears likely that too much air would gain access, and 
the result would be much damaged material. 

About seven years ago this “ Manure Heap ” method was tried 
on a Nottinghamshire farm, under the observation of the writer, 
a field of Spring wheat which failed to ripen properly being made 
into silage. The wheat contained a good deal of clover in the butts. 
The crop was made into a heap as before stated, without chaffing, 
the sides being pared and the whole covered with earth. The 
result was quite good silage in the centre of the heap but a good 
deal of waste on the outside, doubtless owing to the open nature of 
the wheat straw. Mr. C. S. Read (6)* describes how he made silage 
on thisManure Heap ” plan, but he states that it is better, on a dry 
sub-soil, to excavate the earth two or three feet deep, using the 
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mould thrown out to cover up the sides and top ; from my own 
observations I should decidedly agree with this latter recommenda¬ 
tion. 

Prof. Wrightson (7)*, in reviewing the Agricultural lessons of 
the eighties, states that the ensilage system as originally described 
was exceedingly simple and might be summed up as the burying of 
grass in trenches. 

In an article contributed to the “Journal of the Board of Agricul¬ 
ture” (5)*, the writer refers to the plan adopted by Mr. F. W. D. 
Robinson of Roos Hall, Beccles, of making silage in old gravel pits. 
In this case the sides and openings of the gravel pits were roughly 
supported with .wood, a chaff cutter was fixed on a side of the pit 
and the pit was then filled with chaffed green material. The whole 
was covered up with rough stuff and weighted down with 
heavy logs of wood. This method resulted in quite good silage, 
but there was very considerable waste at the sides and entrance to 
the pit. Mr. Robinson also made long maize into silage in a pit 
of this kind with fairly satisfactory results. 

‘"Trench” Silos. 

The writer has had under observation for some time a method of 
making silage practised by Mr. Wm. Makens, of Colney, Norwich. 
Mr. Makens has a pit about 4ft. deep, 2o yards long and about 5 yards 
wide, which holds the produce of 50 acres of lucerne. The sides 
of the pit have a sliglit slope. This prevents access of air and 
allows for shrinkage of the silage. The soil is sandy. If it were 
clay it would be necessary to arrange for drainage. The lucerne 
is cut, carted to the pit without chaffing, tipped in and roughly 
levelled. When the pit is being filled, the first few loads are tipped 
in at each end, to enable the horses to draw the loads over it. as 
one would draw over a heap of farmyard manure. The men cart 
for two days and then leave it for a day aiid cart for two days again. 
Five or six acres of lucerne are carted in a day. Two men are 
wanted at the heap, three men put into rows in the field, two men 
pitch and one loads. When the lucerne in the pit is level with 
the surrounding ground, the empty carts go over it and, as it gets 
higher, horses walk about on it. Carting goes on until the heap 
gets about 12 ft. above the level of the ground, or as high as is 
possible for the horses to draw the loads up, when the sides are 
roughly cut and squared and the whole topped up and roofed with 
earth by hand like a mangold clamp. The pit when full holds 
sufficient to keep a hundred cows for six months. The pre-war 
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cost of filling was about 7s. an acre, and Mr. Makens has successfully 
made silage in this way for about 30 years. 

In addition to the above-mentioned pit, Mr. Makens has two 
smaller pits, in which he has successfully made silage in this way 
from lucerne, sainfoin, vetches and trifolium, all unchaffed. He 
once had a failure, which was, in his opinion, due to carting the 
crop when wet. 

To avoid any strong smell from the finished product, the crop 
should lie a day or so after carting, according to the weather. 
If the crop is carted very green, the smell is apt to be offensive, 
hence it is better to allow a short time for it to wilt. 

The writer has carefully examined the silage made by this 
method, and found it of excellent quality. When carefully carted 
over and covered up there is very little waste on the sides or top 
of the pit. The material, being unchaffed, is fed to the cattle from 
racks, like hay. This method of making silage appears to be so 
successful, that where satisfactory drainage can be arranged for, 
or the soil is sandy, the erection of costly silos appears to be 
hardly justified, particularly at the present time when the price of 
materials is so high. The cost of ox(*avating a pit of the type 
indicated is not great on sandy land, as the work can be done at 
slack times. 

If a silo of this “ Trench ” type were made on heavy land the 
site would have to be carefully chosen, -so that good drainage could 
be provided to take away all surface and underground water. 
Probably such a trench might be made near a deep ditch, and 
pipe drains arranged to take away the water. It is ])ossible, although 
not certain, that it might be an improvement to put a layer of 
concrete on the sides and floor of the trench. 

The Department of Agriculture, New South Wales (8), describes 
a system of making silage similar to this, but emphasises the 
point that the site for a pit of this kind should not be liable to 
surface wash, floods, or soakage, as, in such case, water gets in and 
spoils the silage. 

In one case known to the writer an old barn had the sides strength¬ 
ened and a portion of it filled with chaffed green material, the 
whole then being w^eighted with boards and slabs of concrete, with 
some sand. The resulting product was c^uite satisfactory silage. 

In another case, a portion of a barn was transformed into quite 
a satisfactory silo, by sinking the floor, and adding extra walls. 
The whole when finished was 18 ft. deep, the floor, which was 
rectangular, being 16 ft. by 18 ft. 

For the past 15 years Mr. 8. T. Harwood, of Battisford Halh 
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Suffolk, has made any surplus maize into silage at the end of a shed. 
One end of the shed is divided off by means of boards, the maize, 
being chaffed with an ordinary chaff-cutter, filled into the 
boarded end, and then weighted down with old iron, etc. The 
resulting product is eaten well by horses and sheej), whilst pigs will 
eat even the mouldy parts. 

Modern Pit Silos. 

An American Bulletin (9)* describes in considerable detail the 
methods adopted in making silage in deep pits. The writer has 
seen only one silo of this type in this country—that on the farm 
of Mr. H. C. Boggis, of Park Farm, Benacre, Suffolk. Mr. Boggis 
excavated a cylindrical hole, 12ft. deep and 18ft. in diameter in 
the sandy soil. Sheets of corrugated iron were then fixed round the 
edge for a height of Oft., and in this way a total depth of 18ft. was 
obtained. The pit was not cemented in any way, but was filled with 
chaffed material, and good silage results, although there was a 
certain amount of waste on the sides. This woidd not be the case 
if the sides were cemented. The American bulletin above refeiTed 
to points out that silos of this type can be constnicted by farm 
labour at a comparatively small cost. If well made, they are 
permanent and safe and the cost of repair is practically negligible. 
These underground silos should be constnicted only in soils that 
are firm and free from rocks and sand strata and where the water 
table is always below the bottom of the floor. 

Silage can usually be removed more easily and more rapidly 
from the above-ground types of silos, but it is stated that the use 
of hoists renders this advantage a slight one, for practically twice 
as much power must* be used to cut the silage and elevate it to 
the top of the silo, as is required to merely chaff the silage, which 
is all that is wanted in the case of the pit silo. 

A concrete curb around the edge of the pit is recommended. This 
should be made before the soil in the centre of the proposed pit 
is taken out. The floor of the pit should be sunk in sections a few 
feet at a time, and cement applied to the wall as the floor is taken 
out. The lining of cement should, it is stated, be from lin. to 
l|ins. in thickness, and a mixture of 1 part of cement and 2 or 2| 
parts of clean sharp sand is suggested as suitable. A swinging 
crane, windlass, pulleys and rope, are arranged over the edge of the 
pit to hoist the silage out. An efficient hoist greatly reduces the 
time and labour required to remove the silage and it should be 
erected before the silo is excavated, as it then serves to hoist the 
soil out. 
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A wall is erected round the edge of the pit to increase the capacity 
.and also to prevent anything falling into the pit. 

This type of silo is very highly spoken of by Mr. Harlen D. Smith 
(10)* in the “Country Gentlemen” of Philadelphia. Mr. Smith 
gives details as to construction and points out the simplicity and 
cheapness of this type of silo. There are many places in England 
where the subsoil is very dry and where there would be no fear of 
water accumulating in such places. Pit silos are possibly the 
cheapest form of silo available, except Mr. Maken’s “trench” 
silo. There is also the advantage that no expensive elevator 
is necessary. 

The writer wishes it to be clearly understood, however, that pit 
silos have not passed beyond the experimental stage in this country 
and that much more investigation is required before they can be 
recommended with confidence. Still there appears to be no very 
obvious reason why they should not be a success where the soil 
is suitable, as they are evidently quite a success in America. 

Mr. Harlen D. Smith states that a pit 12 ft. diameter and 20 ft. 
deep would hold 58 tons ; 12 ft. diameter and 34 ft. deep, 81 tons ; 

16 ft. diameter and 34 ft. deep, 143 tons. 

In pit silos there is some danger of poisonous gases developing, 
particularly when the silo is partly filled with fresh silage. If a 
lighted lantern when lowered into the silo continues to burn, it is 
safe to enter. When danger is suspected the air should be 
thoroughly agitated. 

Persons who contemplate erecting a silo on light or medium soil 
with good drainage would do well to carefully study the United 
States Department of Agriculture Bulletin above referred to (9)*, 
before deciding on the type to adopt. 

Tower Silos. 

During the past few years there have been quite a number— 
probably more than a hundred—cylindrical tower silos of the 
American pattern erected in Great Britain. 

These silos differ from those erected in former times in that no 
artificial pressure is used, the weight of the over-lying masses of 
silage providing sufficient pressure. 

They are usually a considerable height, from 25 to 40 ft., and 
from 12 to 20 ft. ip diameter. The materials used in their con¬ 
struction are concrete, brick or wood. 

Cylindrical Concrete Silos. 

The writer has had an opportunity of frequently inspecting 
a number of concrete silos in Suffolk. 



A concrete Tower Silo erected in Sutiblk. 

The Socuoty is indebted to the Board of Af^^ricnlture for tlie loan of the 
block from which this li{»uro \\as |)re|'an>d. 





A wooden stave 8ilo erected in Hast Anglia. 

Tile Society is indebted to tiie Board of Agriculture for tlie loan 
of the block from which this figure was prepared. 
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So far as he is aware, the first cylindrical concrete silo erected in 
that County was on the farm of Mr. F. W. D. Robinson, of Roos 
Hall, Beccies. This was 25 ft. internal diameter, and 36 ft. in 
height, and proved rather too large for ordinary purposes. In 
feeding silage, it is found necessary to remove about ins. to 2 ins. 
thickness daily, or the material moulds. Hence it is better to 
have a silo with a fairly small diameter—probably 16 ft. is large 
enough on most farms. 

The Suffolk concrete silos were built on the general lines advo¬ 
cated by Mr. Digby Hussey De Burgh, of Drumkeen, Pallas Green, 
Co. Limerick (11).* Elsewhere (3)* the writer has given in detail 
particnxlars relating to a concrete silo, erected on the farm of Mr. 
Sam. Balls, Carlton (Colville Hall, Lowestoft, and it is not necessary 
to repeat those details. It may be stated, however, that this silo is 
cylindrical in shape, with an internal diameter of 15ft., it is 25ft. in 
height above ground and is continued 5 ft. belowground. The walls 
are 1 ft. thick and are reinforced with old iron. The materials used 
included 45 loads of gravel, 10 loads of sharp sand, and 12 tons 
of cement. The circadar mould used was made by a local carpenter 
of creosoted wood, and cost £7 10s. Od. In this silo, as in all tower 
silos, whether wood, brick, or concrete, a door is provided at the 
top through whicli.the silo is filled. A number of smaller doors 
are arranged, one above the other up the silo, serving to facilitate 
the removal of the silage as it is required for feeding. A. ladder 
is fixed to enable workmen to ascend and descend. The building 
was erected in 1015 and cost £112, exclusive of carting. 

In the “ Journal of the Board of Agriculture,” February, 
1017, the writer of this article gives further details regarding 
the construction of' five other concrete silos, recently built in 
Suffolk. 

A somewhat similar silo to these was erected more recently by 
Mr. John Postans, of Hadleigh, Suffolk. It is 14 ft. internal diame¬ 
ter and 37 ft. high, the concrete being 1 ft. thick. The cost of this 
silo was £148. 

Mr. Robinson, of Woolpit, Bury St. Edmunds, erected a con- 
•crete silo with walls 9 ins. thick. In this case the work was done 
by a concrete specialist, who reinforced the concrete with iron rods, 
thus rendering the greater thickness of walls unnecessary. This 
silo was erected three years ago, and cost £150. 

In 1918 the Food Production Department of the Board of Agri¬ 
culture (72, Victoria Street, London, S.W.l.) being of opinion 
that the silage system is likely to increase home-grown food pro¬ 
duction, issued a scheme with a view to helping agriculturists 
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desirous of building concrete or brick silos on their own farms ; 
drawings of standard types of silos are given by the Department. 

The silos recommended by the Food Production Department 
differ from the silos erected in Suffolk in that the green material is 
put into them by means of an ordinary farm elevator and is not 
chaffed. This represents a considerable reduction in expense, 
as the cost of chaffing and provision of chaff-cutter is avoided. 

Many farmers, however, prefer to use chaffed material, especially 
in the case of tares, which frequently attain a considerable length. 
It appears probable also that unchaffed material would occupy 
more space than chaffed, and would require more trampling. 

Brick Silos. 

The Food Production Department are ])repared to give advice 
on the building of brick silos. The writer is indebted to Mr. J. G. 
Stewart, M.A., of the Board of Agriculture, for calling his attention 
to a brick silo erected by Mr. T. D. Heaver, of Kiln Farm, Albury, 
Ware, Essex. This silo resembles those recommended by the 
Food Production Jlepartmcnt in that the material is put in un- 
chaft’ed. Mr. Heaver says that he would soonei* get iinchaffed 
than chaffed material out of the silo. Mr. Heaver and Mr. A. R. 
Robertson, of the Irish Department of Agriculture (who subse¬ 
quently inspected this silo) have supplied the following information 
regarding it. 

It is built of 14 in. brick walls, reinforced with hoopiron, is 28 ft. 
high and 20 ft. in diameter, and it cost £200. The roof is covered 
with weather boarding and there is a Boyle’s ventilator on the top. 
The inside of the silo has a coating of cement containing a pro¬ 
portion of “ Pudlo ” and is polished perfectly smooth with a steel 
trowel. 

There are a number of silos in Hertfordshire built of brick, the 
most popular size being about »*30ft. high and from 15 to 20 ft. 
in diameter. Some of these were built at a cost of under £120 
but no doubt would cost much more now. 

Wooden Silos. 

During the past few years a number of wooden stave silos have 
been erected in the Eastern Counties, two firms of timber merchants, 
one at Wisbech and one at Norwich, having specialised in the erection 
of these structures. They are usually 16 ft. in diameter and 32 ft. 
high, the foundation being of concrete.' A wooden stave silo is 
somewhat like a hugh barrel, except that the sides are perpendicular 
instead of bulging. The staves are held together by iron 
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bands bound round the whole structure. These bands can be 
tightened when required. The silo is kept in place by three 
or more wire cables, each attached to posts in the ground, several 
yards away from the foot of the silo. Doors are arranged in the 
side of the silo, one above the other, from the ground to the roof, to 
allow of the silage being removed. The workmen climb up the 
silo by means of bars across the doors. In some cases a wooden 
chute is arranged to guide the silage down to the ground. 

The cost of this type of silo was about £100 before the War. It 
had risen to £160 in January, 1017, and during the last two years 
of the war the wood required to construct these silos was very difficult 
to obtain at any price. It appears that these silos can be removed, 
and hence are suitable for erection by a tenant farmer. Several 
silos of this type were erected 6 or 7 years ago in this country and, 
as far as the writer is aware, none of them have been blown down, 
or shown very evident signs of decay as yet. In Ameiica, however, 
it is stated (12)* that “ the life of the stave silo varies from 5 to 20 
years, according to the quality of the material used, the method of 
construction, and the care and attention given to the silo.” 

In America, as has been noticed before, there has })een a very 
large development of ensilage practice, and there exists in that 
country a very extensive literature relating to silage. Many of 
the American publications give much valuable infontiation on the 
subject of building silos, and a short reference to some of them may 
not be out of place here. 

Thus it is stated by the United States Department of Agricul¬ 
ture (13)* that many failures in building silos have been due to 
faulty foundations, and that the doors are also a source of weakness. 
For concrete silos a wall 6 ins. thick is recommended. This is the 
same thickness as the walls of the Food Production Department’s 
silos. 

Most of the Suffolk silos are J ft. thickness of concrete but 
very few of them have been reinforced with steel rods, as recom¬ 
mended by concrete experts. In most cases, old iron which hap¬ 
pened to be available has been used for purposes of reinforcement. 
For building the walls two cir<^*ular forms are needed, one inside 
the other with a 6 in. or 1 ft. space between them into which the 
concrete is poured. The forms are 3 ft. high, and those of galvan¬ 
ized iron are recommended. It is very important to use clean 
sand, free from clay or vegetable matter, in making the concrete. 

The gravel used should preferably be made up of particles from 
J in. to 1 in. diameter. The inside surface of the silo should be 
washed with cement. 



68 


Oldershaw on Ensilage. 


Manv details are given in this bulletin which are extremely useful 
to any farmer who wishes to build his own silo and who is not an 
expert in erecting concrete structures. 

The Department of Agriculture, British Columbia, publishes a 
very useful Bulletin (14)* on the construction of silos. It is therein 
pointed out that it is essential 

(1) That the silo be made air-tight. 

(2) That it be made deep enough. 

(3) That the walls be made perpcndiculai. 

(4) That it shall stand on solid ground (on account of the 

hugh weight of silo and contents when full). 

(5) That the walls be rigid and strong. 

A layer of 2 in. thickness of silage should be removed daily, or 
the silage will get mouldy; hence it is most important not to have 
the silo of too large a diameter for one’s herd of cattle. 

Mr. J. H, (4risdale (B. Agr.) Director of the (Canadian Experi¬ 
mental Farms also states (15)* that it is essential that proper drain¬ 
age be provided at the bottom of the silo. Some of the Suffolk 
silos, however, have no drainage provided, and the writer has not 
Jieard of am' silage being spoilt from this cause. Mr. Grisdale 
further strongly advocates the washing" of concrete silos with 
cement, both inside and out. 

From his own observations the writer of this article is quite 
convinced that a concrete silo should have a very smooth inside 
surface. If this is not provided the silage docs not sink down from 
the sides properly, the air gets in and mould results. 

In another bulletin (16)* Mr. Grisdale gives detailed instructions 
as to the building of wooden silos. Valuable information regarding 
the constniction of wooden and concrete silos and the feeding of 
silage is also given by Messrs. W. A. Barr and K. R. Graves in a 
pamphlet (17)* issued by the Oregon Agricultural College, U.S.A. 
Other publications well woithy of study are ''Silage and Silo 
Construction ” (18)* by C. H. Hinman, Kansas State Agricultural 
College, Manhattan, Kansas, and " Silos and Silage ” (19)* pub¬ 
lished by the Georgia Experiment Station. 

Valuable information regarding the construction of concrete 
silos is also given in booklets issued by the Portland Cement Manu¬ 
facturers of both this country and America (20 and 21)* and in 
" Modem Silage Methods ” (22)* published by the Silver Manu¬ 
facturing Company, 149, Queen Victoria Street, London, E.C. 
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Wooden, Concrete, and Brick Silos Compared. 

As has been previously noted, wooden silos can be removed and 
hence are convenient for erection by tenant farmers. Mr. G. Jaques, 
who is a great advocate of silage, has removed his wooden silos from 
Tivetshall, Norfolk, where he formerly farmed, to Westerfield, 
Suffolk. At the time of writing (Nov., 1918,) he has not yet re¬ 
erected them, but there a])pear to be no obstacles in the way of 
his doing so, and the writer is informed that he proposes to re-erect 
them in time for the 1919 silage crop. 

There can be very little doubt, however, that concrete and brick 
silos if skilfully erected will prove much more durable than wof)den 
ones. 

Colorado Agricultural College states (12)* “There have been 
failures in all types of silos, but it is safe to say that the percentage 
of failures is less in concrete than in most other types.” 

None of the silos, either wooden or concrete, known to the writer, 
can be described as failure!’,, but they have not been erected long 
enough to really test their durability. Provided'the (ulos are well- 
constructed, there appears, so far as the writer’s experience goes, 
to be no difference in the quality of the silage made, ))rovided 
similar materials are put into the silo. 

Cost. 

At the present time, owing to War conditions, it is difficult to 
obtain the timber necessary to erect wooden silos. 

Concrete and brick silos, like all other buildings, can only be 
erected at a very high cost just at present. Pit silos possess the 
great advantage of- cheapness, but are apparently only suited for 
light soils or where there is good drainage. Much further inform¬ 
ation is required as regards the suitability of pit silos to British 
conditions. 

Silos of the trench type, as made by Mr. Makens, possess the 
advantage of extreme cheapness. Good drainage is, however, 
absolutely essential. 

Before land owners or farmers decide upon the type of silo to 
erect, a study of a few of the American bulletins would appear to 
be very desirable. Some of these give elaborate details of con¬ 
struction which are beyond the scope of this article, but which 
cannot fail to be of great use to those actually erecting the silo. 
Most of the publications referred to can be borrowed free of 
charge from the Board of Agriculture’s Library (3, St. James 
Square, London). 
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Site of Silo. 

If tower silos are erected they should be in such a position that 
the chute empties directly into the mixing house, for silage is heavy 
and it is desirable not to carry it further than is absolutely necessary. 
An arrangement of this kind has been adopted in several instances 
in East Anglia. At Hawkesbury Agricultural College, New Zealand, 
they have four silos, side by side, in a square, which empty into 
troughs, on rails, and these go direct to the cattle. The same 
cutter and elevator, permanently placed, does for all four silos. 

Temperature in Making Silage. 

A considerable amount of attention was, in former years, devoted 
to the question of the temperature reached by the green materials, 
whilst making silage. Modern silos, however, have apparently 
overcome all difficulties in connection with temperature. The 
material gets warm in the silos, but the writer has not come across 
any case in which too high a temperature was reached, although it 
is quite possible, and indeed probable, that, if partly dried 
material were put into a silo, it would over-heat, as is the case 
with hay stacks which are made of insufficiently cured hay. 

In the case of very succulent materials like vetches, it is no harm, 
in fact probably an advantage, to allow them to remain in the 
sun for 24 hours after cutting. Other -crops, such as lucerne, 
clover, meadow hay, etc., arc probably quite as well placed in the 
silos as soon as cut. Green materials may be placed in the silo 
when soaking wet, but so far as the experience of the writer goes, 
this results in very sour silage and it also involves handling a con¬ 
siderable weight of unnecessary water. 

Speaking generally, temperature in the modern silo may be said 
to look after itself, given reasonable precautions. . 

Size op Silo. 

It is very important, as previously noted, not to build a silo 
too large for one’s herd, as unless the silage is regularly removed 
waste occurs on the top. For the winter feeding season it is safer 
to calculate upon removing 2 inches daily rather than a smaller 
amount. 

Area of Crop Required to Fill the Silo. 

The following table, given by the Food Production Department 
of the English Board of Agriculture gives a useful indication of the 
area of crop required to fill a silo. 
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Crop for Silage. 

1 

Acres of crop requir¬ 
ed to fill a Silo 15 ft. 
diameter and 30ft. 
high, holding about 
100 tons of Silage and 
suitable for a herd of 
25 cows. 

Acres of crop requir¬ 
ed to fill a silo 12 ft. 
diameter and 24 ft. 
high, holding about 
50 tons of Silage and 
suitable for a herd of 
12 cows. 

Maize 

1 6 

3 

Oats and Vetches .. 

1 9J 

H 

Lucerne (2 cuts) 

H 

41 

Red Clover and Ryegrass.. 

13 i 


Red Clover .. 

15 1 

! 7^ 

Meadow Grass 

17 

8| 

Sainfoin 

1 12 i 

1 6 


Filling the Tower Silo. 

Most East Anglian farmers fill the silo by means of a combined 
chaffer and blower of American make (The Ohio). A strong blast 
conveys the chaffed material up the tube, which is about a foot in 
diameter. 

The combined chaffer and blower is driven by an ordinary 
traction engine. A number of farmers, however, have by various 
contrivances utilised apparatus, which they had already available, 
for filling the silo. 

Thus Mr. E. Fred Gooding, of Witneshain, uses a Bentall Chaff 
cutter (3 knives) placed on a floor 9 ft. above the ground, driven 
by his oil engine (9B. H.P.) Pieces of iron, like wings, are attached 
to the chaff knife to make it clear itself. The chaffed green material 
is elevated into the silo by an endless chain elevator, to which cups 
are attached. This apparatus was home-made. An elevator of 
somewhat similar type is used by Mr. H. C. Boggis, of Benacre, 
Suffolk. This elevator has slats of wood, instead of cups, to carry 
the chaffed material up, A Maynard chaff cutter chaffs the material 
which is carried directly into the silo by the elevator. The whole 
apparatus is driven by an Overtime Tractor. This was seen at 
work by the writer and appeared to answer admirably. 

In another case, that of Mr. J. Postans, of Benton End, Hadleigh, 
Suffolk, a Maynard chaff-cutter is utilised, and has been fitted up 
with a fan, blower, and tube at a cost of £25. The whole is driven 
by a 6 H.P. Engine, and Mr, Postans maintains that the Maynard 
type of chaff cutter uses much less power than the Ohio type of 
cutter. 

The Food Production Department of the Board of Agriculture 
.and Mr. T. D. Heaver, of Kiln Farm, Albury, Ware, agree that 
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chaifing is unnecessary, and advocate the use of the ordinary 
straw elevator, a specially wide door being made at the top of the 
silo. To fill a silo 30 ft. high would need the use of an elevator 
rather higher than most of those which commonly travel round 
with threshing machines in Suffolk and the Midland Counties. 
Many of the large farmers, however, have elevators which could be 
used for this purpose. 

If this method of putting unchaffed material into the silo proves 
successful it will mean a distinct saving in power. 

Many ordinary farm elevators can be driven by horse power, or 
by a small petrol engine, so that if the green material were not 
chaffed, a steam engine would be unnecessary. 

In this connection it is interesting to note that the United States 
Department of Agriculture (24)* states that clover may be placed 
in silos without chaffing. Opinions differ amongst practical men 
as to the desirability of chaffing not only silage, but also hay and 
straw. Some advocate chaffing as preventing waste and rendering 
mixing of foods more easy, whilst others prefer to use fodder long, 
as being nearer to a state of nature. There can be no doubt that 
chaffed material packs tighter, and that with long material extra 
treading in the silo would be desirable. 

When filling the silo with chaffed material a fairly large staff 
of men is required. One man is wanted for part ot a day to cut 
the crop, two men for pitching, three men for driving, loading and 
unloading, two men to feed the chaffer, one man treading in the 
silo and distributing, one man driving engine and one man provid¬ 
ing coal and water for the engine. 

In addition to this when a heavy crop of tares is being cut, three 
or four men are required to pull away the crop from the machine, 
whilst if a light crop is being dealt with two or three men or women 
are wanted to cock the green stuff. The operation of cutting a 
heavy crop of tares is very troublesome. Some farmers in East 
Anglia have found the grain lifters, used to lift up laid corn in front 
of the binder, very useful for fastening upon the grass mower and 
lifting the tares off the ground in front of the knives. 

But even this does not solve the problem of parting the cut 
portion of the crop from the uncut. 

In a heavy crop this requires three or four men or even more. 
There can be no doubt that, if tares for silage become a more common 
crop, an attachment to fit on to the grass mower to perform the 
work of separating the cut from the uncut crop will be required. 

The cost of the various operations of cutting and filling was 
investigated by Mr. A. Amos, M.A., and the writer in 1915, and 
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the results of the investigation were published in the ‘‘ Journal of 
the Board of Agriculture ” (25)* but the cost at the present time 
would be much higher than three years ago. 

The ordinary farm carts used in England are rather high to 
pitch green material on to, and it occurs to the writer that the hay 
bogies used in Scotland and Ireland would be much more suitable for 
bringing home heavy green fodder. 

In America low waggons with platforms quite near the ground 
are used. 

Danger of Suffocation. 

Leaflet No. 9 of the Board of Agriculture (26)* })oints out that 
there is a certain amount of danger of suffocation to anyone enter¬ 
ing a silo for two or three weeks after filling, owing to the presence 
of carbon dioxide gas. This danger may, however, be removed by 
leaving open the doors of the silo at the level of the silage. There is 
no danger after heating has ceased. 

Covering up of Contents of the Silo when Filled. 

Unless the green material is covered up some waste occurs on 
the top. Many East Anglian farmers cover up with waste materials, 
nettles, etc., or with chaff. Others again use sand for this purpose 
very successfully, but it is rather heavy to haul to the top of the 
silo. The method sometimes advocated, of sowing oats on the 
top, has not been a great success in the cases which have come 
under my notice. 

Most Suitable Crops for Silage. 

Under the conditions prevailing in most parts of England, it 
appears probable that mixtures of winter oats and tares, or winter 
tares alone, are likely to give a heavier weight of green material 
per acre than any other crop except maize. Where the land is 
good it will be an advantage to include some oats in the mixture; 
where it is very poor, probably tares alone will give a heavier 
crop, but will be more difficult to cut. 

At present, owing to the high price of seed tares, the seeding of 
the crop is very expensive, and farmers situated in a fairly dry 
district would be well advised to save some seed themselves. 

As a rule, a mixture of two bushels of tares and 1 bushel of oats 
will be found suitable. A few beans, say ^ a bushel per acre, may, 
with advantage, be substituted for J a bushel of the tares, as they 
help to hold the crop up. The weight of green crop obtained 
varies from 8 to 14 tons per acre under ordinary conditions (25).* 

It is quite a good plan to plough in the beans shallow, when 
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ploughing the stubbles. This gives them a start of the tares, and 
renders them less likely to be smothered. The tares and oats are 
drilled a week or so later. 

The crop may be manured with 4 or 5 cwt. of Basic Slag on heavy 
land, or 2 or 3 cwt. of Superphosphate, and 2 cwt. Kainit (when 
available)—or its equivalent in some other potash manure—on 
lighter land. 

In the moister and cooler districts of England, spring oats and 
tares will prove very suitable, but, as a rule, in the drier and warmer 
counties these prove less reliable and give a smaller yield than the 
winter sown crop. This is particularly the case on stiff clays 
which give uncertain results when sown with any spring crop. 

A mixture of winter oats and tares is usually fit to cut for silage 
at the end of June or the beginning of July in East Anglia. At 
this time the tares are just beginning to form seed. Some author¬ 
ities recommend their being allowed to stand a little later, and it is 
noteworthy that the American experts all seem agreed that maize, 
grown under American conditions, ought to become fairly mature. 
It seems probable to the writer that a mixture of oats and tares, if 
allowed to become too ripe, will also become more fibrous and 
indigestible. It often happens, also, that the crop will stand up 
fairly well till a certain point, when a heavy storm lays it fiat. A 
heavy crop of oats and tares is a difficult one to cut, and a farmer 
may very well be tempted to cut his crop when it is somewhat 
immature if it is standing up fairly well. In one case which came 
under my observation where this was done, a rather considerable 
volume of liquid oozed out of the doors of the silo, and this must 
have involved some waste. If the weather were good, however, 
this difficulty could be surmounted by allowing the crop to remain 
in the sun for a day, after cutting. 

Lucerne, in those districts where it will grow well, is a most 
valuable crop for ensilage purposes. In some respects it is superior 
to oats and tares. There is not the annual and heavy expense of 
seeding. Lucerne is also quite easily cut, whilst, as before men¬ 
tioned, cutting a heavy crop of tares is a difficult and costly process. 

In suitable localities lucerne gives three crops per annum. Else¬ 
where (27)* the writer has expressed the opinion, from a study of 
weighings made by him, that, on poor soils and with similar manurial 
treatment, lucerne will give more than twice as much fodder per 
^cre as will grass. 

Clover, and Clover and Ryegrass or “ seeds,” will make 
excellent silage but, as a general rule, it will be preferable to make 
the first cut of these crops into hay. 
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The second crop of clover which it is often difficult to make 
into hay, owing to the uncertain weather and short days prevailing 
in the latter part of the summer, may often be made into silage with 
advantage. 

Sainfoin is a suitable crop for ensilage purposes, although it has 
not been very much used for that purpose up to the present in 
this country. 

Mr. W. Biddell (29)* mentions having made sainfoin into silage 
in 1885. 

C-rimson Clover, Trifolium, trefoil and other cro])S of that tyy)e 
may also be used for ensilage purposes. 

Meadow grass makes excellent silage and is a suitable material 
to use in the moister parts of Great Britain and Ireland where 
the making of hay is a difficult process. 

In the drier districts it is usually better made into hay. 
The weight of green grass obtained per acre will compare un¬ 
favourably with the weight of green material obtained from tares 
or lucerne. 

Green maize is grown in the Eastern and Southern parts of 
England for feeding of cattle in September and October. A very 
Jieavy weight of green stuff per acre is obtained—the wiiter has 
weiirhed 25 tons per acre. Maize is the principal silage crop in 
the United States and Canada. 

In Suftolk I have known a large number of cases where maize 
has been successfully made into silage, both in a cylindrical silo 
and also at the end of a cart shed. The resulting product is eaten 
with zest by all classes of farm stock. When surplus maize, 
which would otherwise be wasted, is available it is quite a 
good plan to make it into silage. Several Suffolk Farmers, 
particularly on light land, where maize does exceptionally well, 
grow it for this purpose. There can be no doubt, however, that, in 
this country, maize does not become sufficiently mature to make 
silage in the most economical way. 

Mr. K. J. J. Mackenzie, M.A. (30)* makes the excellent suggestion 
that it ought to be worth spending time and money in search of 
varieties that would be suitable for ensilage purposes. In Suffolk 
when maize is made into silage in the ordinary cylindrical silo, 
considerable quantities of liquid ooze out at the bottom of the silo, 
and no doubt a good deal of waste occurs in this way. Probably 
some of this waste could be prevented if dry straw were mixed 
with the maize when chaffing. This should absorb some of the 
liquid. Partially dried second crop of clover might also be used 
ior the purpose. 
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Composition op Silage. 

The following analyses of silage produced under modern conditions 
have been made by Mr. G-. S. Robertson, M.Sc., and are 
published by his kind permission. 

These samples were of silage produced as follows : — 

(a) Made in a cylindrical silo on the farm of H. Fiske, Esq.,. 

Bramford, Ipswich. 

(b) Made in a cylindrical silo on the farm of C. C. Smith, Esq., 

Walton Hall, Felixstowe. 

(c) Made in a gravel pit on the farm of F. W. D. Robinson, Esq., 

Roos Hall, Beccles, Suffolk. 

(d) Made in a cylindrical silo on the farm of F. W. D. Robinson, 

Esq., Roos Hall, Beccles, Suffolk. 

When filling this silo the weather was exceptionally wet, 
but the work went on as long as it was sufficiently fine 
to enable the men to work out of doors. 

(e) Made in a cylindrical silo on the farm of Fred Smith, Es([., 

Woodbridge, Suffolk. 

(f) Made in a cart shed on the farm of S. T. Harwood, Esq., 

Battisford Hall, Needham Market. 

(g) Made in a cylindrical silo on the farm of F. W. D. Robinson, 

Esq., Roos Hall, Beccles. 

(h) Made in a cylindrical silo on the farm of S. Balls, Esq., 

Carlton Colville, Lowestoft. The moisture in this sample 
is low, and this accounts for the comparatively high amounts 
of the other constituents. 

(i) Made in a cylindrical silo on the farm of J. Postans, Esq., 

Hadleigh, Suffolk. 

(j) Made in a trench ” silo on the farm of William Makeiis, Esq., 

Colney, Norwich. 

(k) Made in a'' trench ” silo on the farm of William Makens, Esq., 

Colney, Norwich. 

The difference in composition of the above samples is un¬ 
doubtedly in the main due to the different materials with which the 
silos were filled and to the percentage of moisture present. 

Annett and Russell (31)* give a number of analyses of British 
grown maize and maize silage, which are also of much interest. 
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Changes and Losses taking Place in the Manufacture of 

Silage. 

It is not within the scope of this article to discuss in detail the 
chemical and other changes taking place in the manufacture of 
silage under modern conditions. It may be mentioned however, 
that Messrs. Annett & Russell investigated the subject in the case 
of British-grown maize (31 and 32).* They found that in making 
silage the fibre is practically unaltered in amount, the nitrogen- 
free extract suffers most loss, the sugar disaj)pearing almost 
entirely, while the protein also suffers considerably. 

The chemical changes involved in making silage are also discussed 
by Dox & Plaisance (33)* and the conclusion arrived at is that the 
fundamental chemical changes to which silage owes its keeping 
properties are the conversion of the sugar present in the juice of the 
fresh plant into acids, whicli prevent the growth of putrifactive 
bacteria, and into carbon dioxide, which expels the atmospherics 
oxygen and prevents the growth of mould. 

Dr. Russell (32)* concludes that the changes o(‘curring iu the 
process of ensilage are due to three agents : the living plant cull, 
the enzymes or unorganised ferments and the micro-organisms. 

The question of the loss of food material which takes place in a 
modern silo is one of great practical importancu. to farmers in this 
country, and the subject urgently requires investigation in the 
case of the impoitant British silage crops, such as oats and tares, 
lucerne, etc. 

Messrs. Annett & Russell (31)* found that, in the case of maize 
grown in this country, more than one third of the dry matter is 
lost. It by no means follows, however, that this high figure 
would apply in the case of silage crops really suitable for British 
conditions. 

As previously noted, maize does not mature sufficiently in this 
country in an average season to make it a really first class crop for 
ensilage. It is too watery, and the process is wasteful. 

In America, according to Prof. Woll (34),* in modern well-built 
deep silos, the loss of nutriment in making silage should not exceed 
10% in the ensilage of maize. 

In experiments conducted by the University of Wisconsin (39),* 
the total loss of non-volatile matter from all layers in the silo, 
including the dry matter in the spoiled silage, was 6-38%. It is 
pointed out that the losses at the top are chiefly due to diffusion of 
air downwards and to slow consumption. Admission of air anywhere 
leads to loss. 
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As has been previously noted, the methods of ensilage practiced 
in 1885, when experiments were conducted by the Bath and West 
Society, involved considerable losses of food material. Modern 
methods of ensilage undoubtedly involve smaller losses. 

A point of great interest to the British farmer is how the losses 
incurred in making silage compare with those incurred in making 
hay. In this country, in certain seasons, very large quantities of 
hay are absolutely spoilt. So far as the writer is aware, no figures 
are available as to the loss, either chemical or otheiwise, which 
takes place in making hay, over a series of years, l)ut taking all 
kinds of hay over the whole of England, it might be held with a 
considerable show of reason that, on an average, one iifth of the 
total nutritive matter in the hay made is lost owing to bad weather, 
loss of leaf, etc. 

In the case of such succulent materials as tares, this estimate of 
loss would probably be exceeded. Every farmer knows that good 
tare hay can only be made in really first class weather. 

It appears probable, therefore, if the American figure of 10% of 
loss applies to crops such as oats and tares, which are really suited 
for silage in this country, that the average losses involved in 
making hay are as great, if m)t greater, than those involved in 
making silage. In the case of tares, they will ])rol)ably be greater. 

Silage as a Food for Stock. 

The considerable amount of ex])erience of feeding silage made 
under modern conditions, gained by East Anglian and other farmeis 
during the past few years, renders the suitability of silage as a food 
for most classes of stock no longer a matter of doubt. 

The writer has probably GO to 70 farming friends who have silos 
and has heard of no single case among them in which the feeding of 
silage has given other than satisfactory results. 

Milking Cows. 

Probably silage has been used more as a food for milking cows 
than for any other purpose. 

Several members of the East Anglian Milk Recording Society 
have regularly fed their cows with silage during the past f^uv years. 
The herds of these gentlemen have been periodically visited by a 
recorder who has not found any offensive odour in the milk. 

The milk produced has also been regularly tested for fat and lias 
not proved abnormal in any way. Silage has also proved an 
economical milk producer—thus the herd which produced milk at 



the lowest cost, amongst members of the East Anglian Milk Record¬ 
ing Society in the winter of 1916—17, was partly fed up on silage. 

This herd, consisting of pedigree Holstein cows, received a daily 
ration of 37 lbs. mangolds, 50 lbs. silage, lbs. dried grains, 2 lbs. 
ground nut cake and 2 lbs. ground oats. The cows gave an average 
of 3 gallons of milk daily. In this herd the concentrated food 
allowance was systematically varied according to the milk each 
cow was giving. (36).* 

Early in 1916, a comparison was instituted between silage versus 
roots and straw, as food for cows (37).* The experiment was con¬ 
ducted by the writer on a farm occupied by Mr. C. C. Smith, J.P., 
of Walton Hall, Felixstowe, Suffolk. In this experimeiit the silage- 
fed cows received daily, 60 lbs. silage, 4 lbs. dried grains, 2 lbs. 
ground nut cake, and 7 lbs. chaffed oat straw, whilst the root-fed 
cows received 60 lbs. of mangolds and 7 lbs. of chaffed oat straw 
instead of the silage, the other foods being exactly the same. 

After four weeks of experiment, the foods were changed over, 
the silage cows receiving roots and the cows ])reviously fed upon 
roots receiving silage.' At the close of the experiment it was found 
that six cows fed on the daily ration of 60 lbs. of silage, together 
with concentrated foods and chaff, gave approximately the same 
quantity of milk as six cows fed upon a daily ration of 60 lbs. of 
mangolds and 7 lbs. of chaff’ together with the same quantity of con¬ 
centrated food and additional chaff as that given to the silage cows. 

As the rations were identical in every other respect, it may be 
taken that 60 lbs. of silage gave approximately the same results as 
60 lbs. of mangolds and 7 lbs. of chaff. 

The late Mr. John Speir gives (38)* an account of an experiment 
which he conducted with silage versus hay, as a food for milking 
<jows. He concluded that, for home use, grass may either be made 
into hay or silage, without any material gain to either system, if 
there be suitable weather in each case. 

Mr. George Jaques, who is a great advocate of silage, furnishes (2)* 
an account of his experiences in giving that material to Red Poll 
Cows. He fed a daily ration of 60 lbs. silage, 24 lbs. turnips and 
1*6 lbs. maize gluten to 17 Red Poll cows during the autumn of 
1915, and produced milk at a very cheap rate. 

Mr. Digby Hussey de Burgh informs the writer that he has 
obtained excellent results in Ireland in giving silage to milking 
cows and young stock. 

In order to avoid all chance of any odour of silage getting 
into the milk, it might be well, as far as possible, to give the 
silage just after, rather than just before, milking. 
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Other Horned Stock. 

A large number of store cattle have been wintered on silage alone 
from time to time at Roos Hall, Beccles. Mr. Jacques also speaks 
of wintering yearlings on 40 lbs. of silage per head with only water 
in addition. He states that beef cattle, fed on similar lines to 
milking cows, are reported to be of excellent quality. At Woolpit, 
near Bury St. Edmunds, Mr. Robinson has had young stock do 
well on roots, ensilage and chaff, whilst in Ireland Mr. D. H. de 
Burgh feeds calves on silage, hay and crushed flax seed. 

Mr. Colin J. Mackenzie (J9)* gives an account of an experiment 
with store cattle, in which 28 lbs. of clover and rye grass silage, 
with cake was contrasted with 30 lbs. Aberdeen Yellow Turnips 
and 14 lbs. of straw, also with cake. The silage-fed animals gave 
rather better results and when subsequently killed had an average 
carcase weight of 2 st., 11 lbs. more than the root-fed animals. 
Mr. H. C. Boggis, of Bcnacre, Suffolk, in 191(>, fed 28 fattening 
bullocks on silage ad lib, chaff and cake, 2 lbs. gradually increased 
to 4 lbs. daily. No roots were used except for the first few days. The 
bullocks made very good meat and weighed weW when slaughtered. 

For Horses, Sheep and Pigs. 

Silage has not been given very largely to these animals in East 
Anglia, silos as a rule having been erected by dairy farmers for 
their cows, 

Mr. S. T. Harwood, Battisford Hall, Needham Market, Suffolk, 
however, has fed horses and sheep with maize silage, whilst he has 
found pigs eat even the mouldy parts with avidity. Mr. H. C. 
Boggis of Benacre, Suffolk, has fed both maize and vetch silage to 
horses and sheep and has found it an excellent food for these animals. 
In 1916-17 his flock of breeding ewes was fed largely upon silage 
and did well. The horses received a daily ration of one third of a 
bushel of silage. Mr. F. W. Barker, of Rickinghall, Suffolk, has 
fed silage to pigs, in place of roots. Miss Gillett, of Walpole, 
Suffolk, has fed silage to horses, successfully, up to 30 lbs. daily. 
She, however, prefers clover silage for this purpose, and considers it 
very important that it should not be in any way mouldy, especially 
for brood mares. This is confirmed by American experience. 
She has also fed silage to poultry, allowing 3 bushels daily, for 1,600 
birds. 

Georgia Experiment Station (19)*** states that the feeding of silage 
to swine has not been a complete success, as it is too bulky. Misa 
Gillett has fed silage to swine, with not very satisfactory results. 

F 
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The amount of experimental work which has been done in feeding 
animals with silage in Great Britain and Ireland is very limited, 
and much more work is required. 

There exists, however, a sufficient amount of experimental and 
farming experience to prove that silage is quite a suitable food for 
all classes of farm animals when given in moderation. 

The quantities most suitable to be given to the various classes of 
stock have not been sufficiently tested. In all probability, how¬ 
ever, from 30 to 50 lbs. is a suitable (juantity to be given daily 
to a milking cow or a full-grown bullock. 

.American experience indicates 30 to 40 lbs. for milking cows, 25 
to 35 lbs. for fattening cattle, 15 to 20 lbs. (not more) for horses, 
and 5 lbs. for sheep (13).* 

The Board of Agriculture’s Leaflet No. 9 makes the following 
suggestions:— 

'' For cows no hard and fast rules can be laid down, but the two 
following rations are suggested for average dairy cows weighing 
about 10 cwt. and yielding 2 gallons of milk • 

Ration 1.—Oat and tare silage, 20 lbs. ; mangolds, 56 lbs. ; 

straw chaff, 8 lbs. ; bran, 3 lbs. ; cake and meal, 
5 lbs. 

Ration II. Oat and tare silage, 50 lbs. ; meadow hay, 7 lbs. ; 
cake and meal, 5 lbs. 

For fattening cattle between and 3 years old a ration con¬ 
taining 28 lbs. oat and tare silage, 84 lbs. mangolds, 10 lbs. oat 
straw, and 4 lbs. mixed linseed and cocoa-nut cake, has given good 
results. 

For Store cattle, about 15 months old, a ration containing about 
35 lbs. oat and tare silage, 8 lbs. straw chaff, 2 lbs. mixed cake, has 
proved successful and kept the stock growing well.” 

If all the roots are replaced by silage, it will be necessary to 
supply the cattle with water. 

The number of available analyses of silage made under British 
conditions in modern silos is very limited. It would appear, 
however, as might be expected from its origin, that silage made 
from oats and vetches, lucerne, or similar materials, more nearly 
resembles pasture grass, or a green crop, in composition, than it 
does any other farm material. It also resembles hay, except that 
the amount of dry matter present in hay is nearly three times that 
in silage. It differs widely from roots in composition, it contains 
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much more dry matter, more fibre and albuminoids, but it lacks 
the extremely digestible sugar, which renders roots so valuable a 
farm food. 

The following analyses form a basis for comparison :— 


Moisture. i 

i 

1 

Oat and Tare 
Silage, prob¬ 
ably about an 
average sample. 

Pasture 

grass. 

(41) 

Mangolds. 

(41) 

Meadow 

Hay. 

(41) 

Total Dry Matter 1 

30 

20 

12 

1 86 

Albuminoids .. ' 

3i 

3 

n 

! 9 

Oil 

1 

i 

i 

1 2i 

Carbohydrates .. i 

12 

10 

9 

43 

Fibre .. .. 

10 

1 

1 

5^ 

1 

1 25 

1 


General Prospects of Ensilage in Great Britain and 

Ireland. 

The great interest at present taken in Ensilage seems likely to be 
permanent. It is founded on the sound principle that green crops 
grown on arable land produce much more green food per acre than 
does grass land, hence more stock can be kept on the same farm. 
This means a higher standard of productivity. It is not likely 
that silage will replace roots on good root growing land, and in a 
good root growing climate. But, where roots are difficult to grow, 
silage possesses many advantages. Oats and tares are a very easy 
crop to grow; they will grow on poor land and do not require much 
)Tianure -a dressing of basic slag or superphosphate being all that 
is wanted, as a rule. 

Lucerne, in districts which suit it, requires very little manure 
and very little labour once it is sown. Sometimes it is horse- 
hoed, but the practice of sowing lucerne broadcast is extending. 
It is satisfied with a dressing of basic slag or superphosphate even 
on poor land. Potash, however, is necessary on light land. It is 
better to think of silage not as replacing roots but other farm 
‘‘ crops ” which might well be dispensed with. If silage crops can 
be grown upon the thousands of acres of so-called ‘‘pasture,”— 
now producing nothing but agrostis or water grass, a weed grass,— 
the benefit to the nation will be great. This poor rubbishy “ grass ” 
was allowed to “ tumble down ” during the period of Agricultural 
depression. It now produces perhaps 7 or 8 cwt. of hay per acre 
per annum, and that is all. If ensilage would render economically 
possible the ploughing up of this land, agriculture would have 
made a considerable stride forward in this Country. 
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Again, in certain areas in England, we have extensive stretches 
of sandy heath land. If mineral manures and lime or chalk were 
applied to this land probably much of it would grow lucerne, 
which could be utilised in the silo and thus lay the foundation of 
an ample manure heap wherewith to enrich the soil. 

In the wetter districts of England, Scotland and Ireland, hay 
making is a difficult matter. Here silage would undoubtedly help, 
by rendering more certain the preservation of grass for winter 
fodder. 

A piece of land,” says Ruskin, '' which will only support 
10 idle, ignorant and improvident persons, will support 30 or 40 
intelligent and industrious ones.” 

The writer of those line^ was not an agriculturist, but he under¬ 
stood the general principle that the productivity of the land depends 
largely upon the labour that is put into it and the thought that is 
expended upon the direction of that labour. 

Probably not even the bitterest enemies of liritain would accuse 
us, as a whole, of being lazy or improvident. But, owing to 
economic reasons, our energies have been largely directed into 
other channels and our agriculture has been neglected. It is to be 
hoped that, in the future, more thought, labour and capital will 
be applied to the land. 

The further study of ensilage on the part of those engaged in 
agriculture is likely to help either directly or indirectly in the pro¬ 
duction of those materials upon which we all de))end for our daily 
bread. 

In conclusion the writer wishes to ex})ress his indebtedness to the 
many gentlemen mentioned in this article who have assisted in 
various ways in furnishing the information contained therein. 
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VII.—NATURAL HISTORY AS A NATIONAL ASSET. 

By Harold Bastin. 

In Days of Old. 

There was a time when the lad who evinced a liking for natural 
history was too often viewed with misgivings by his parents or 
guardians. The thrashings which fell to the lot of young Thomas 
Edwards, the Scotch naturalist, who, despite innumerable obstacles in 
his path, became ultimately a most gifted observer, have been ren¬ 
dered famous by the writings of Samuel Smiles. But there were 
none to chronicle the sufferings which must have been endured at 
this period by many other boys, in all walks of life, who—^blessed 
with an innate longing to fathom some of the mysteries of the 
world in which they found themselves—were subjected to great 
discouragement in consequence. Their thoughts were directed— 
not always in a gentle way—into what were termed “ manly and 
profitable channels,” which mainly represented what was regarded 
as most likely to prove quickly profitable from a business point of 
view. Of course the mentors of youth in those dark ages were con- 
vinced that they acted wisely in thus curbing any tendency 
on the part of their charges to escape from the rut of prescribed 
knowledge. Yet their strangely short-sighted policy must have 
stifled at birth, so to speak, many incipient men of science— 
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men whose activities, rightly guided and unhampered by tradition, 
might have added much to the health, the happiness and the 
prosperity of those who came after them. 

A Change for the Better. 

Of late years these conditions have undergone a marked change 
for the better. The young naturalist of to-day is at least free from 
active persecution and discouragement. If he will but keep his 

beasties ” out of the parlour, and avoid excessive damage to his 
apparel when he engages in the chase, he is at liberty out of school 
hours—to go pretty much where he will and do what lie ])leascs. 
This seems to be the attitude adopted by the average modern 
parent; while to it is occasionally added a certain pride in the 
boy’s achievements. Thus, Torn has made a very creditable 
collection of birds’ eggs or butterflies, and must exhibit his treasures 
when friends of the family are in the house ; or Dick has carried 
off a prize at school for his portfolio of dried plants, and his father 
mentions the incident to his cronies, at the same time asserting 
his belief that “ this kind of thing is a step in the right direction.” 
He feels that in some mysterious way it tends to keep the lad 
out of mischief.” But he has yet to learn that it tends also to 
other ends of even greater importance ; for instance, that it is 
calculated to influence in no small degree the boy’s whole outlook 
on life ; and that through him it will certainly redound to the 
welfare of the community at large. For there can be no denying 
the fact that we are still far from realising the full significance and 
importance of natural history regarded as a national asset. 

Signs of Enlightenment. 

Of course there are plenty of individuals of whom it may be said 
that their eyes have been opened -men like Sir Harry Johnstone, 
Sir E. Ray Lankester, or the late Captain Scott, who, in reference 
to his little son Peter, wrote to his wife : ‘‘ Make the boy interested 
in natural history if you can; it is better than games.” But in 
so far as the collective outlook of the nation is concerned, few 
signs of enlightenment are apparent. This may seem a hard 
saying ; yet those who are in a position to review mentally the 
course of events in this country during the past quarter of a century 
will find small ground on which to dispute its accuracy. The 
culminating folly of attempting to close museums during 
the war, and incidentally to liamper much valuable educa¬ 
tional and research work, was not merely condoned, but actually 
applauded, by considerable sections of the population. The 



88 Bastin on Natural History as a National Asset. 

• 

line of argument adopted seemed to be this : that museums and 
all that they represent are innocent luxuries enough, meet for 
enjoyment in ordinary times; but that all such intellectual trim¬ 
mings and fripperies must be ruthlessly discarded by a nation 
suddenly called upon to assert its rights and defend its liberties. 
This attitude of mind is paralleled by that which prompts us to 
rebel against any part of school time being formally devoted to 
studies, which, in our ignorance, we still regard as little better 
than specialised forms of play. Says Paterfamilias : “I pay a 
big fee in order that my boy may be equipped for the battle of 
life; if the hours that should be devoted to serious studies are 
spent in butterfly-hunting, or in tramping over the countryside 
with a geologist’s hammer—surely both he and I arc -losers ? ” 
Says the ratepayer : Free education for the masses is all very 
well; we need efficiency in the rising generation ; but why waste 
my money in teaching the little beggars to name wild flowers at 
sight ? ” ^ 

The Incidence of the War. 

Now during the period of the war these questions have been fur¬ 
nished with conclusive answers of a highly practical and convincing 
kind, sufficient (so, at least, it would seem) to silence criticism for 
all future time. But dare we hope that this will prove to be 
so ? Unfortunately, the outlook is far from reassuring. The 
tendency towards inertia is fatally strong in official bodies ; and for 
the rest we must depend chiefly upon popular sentiment, which is 
notoriously fickle, and—in the absence of a strong energising principle 
applied from without—eminently conservative. What seems 
to be needed is a strenuous and sustained newspaper campaign, 
with its happily inspired catch-phrase and the rest of the para¬ 
phernalia which are apparently indispensable if the attention of 
the man in the street is to be caught and held. In such a campaign, 
the material aspect of the matter would, for obvious reasons, be 
given more than its due share of prominence. Our periodical 
publications would abound with articles under such titles as— 
'' Why it Pays to Study Nature,” or '' Naturalists who have 
become Millionaires.” Inevitably the history of the great war 
would be drawn upon to provide modern instances,” and these— 
even if shorn of that modicum of exaggeration in which the soul of 
your bom journalist all unconsciously delights—^would make 
surprising reading for the masses, and bring home to them the 
extent of man’s dependence upon Nature and the urgency of the 
need that he should strive to comprehend her methods and abide 
hy her laws. 



Fig l.~ The winged seed of Zanuuia uiacrorarj}a from Java. 



y\g 2 ,—Burrows driven in timber by the Ship worm f7Wef7oJ. 
(These shcll-linod tiumels inspired Brurelh 








Fig 4,- Young Fiiss-inotli Caterjnllar on a Fo})lar Unit. 
It looks like a hole torn in the leal' snhstance. 



Fig r).--Full grown Puss-moth Caterpillar in its characteristie 
attitude, lianging back downwards from a leaf-stalk. 
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Some “ Modern Instances.” 

At the commencement of the war, practically all Germany’s 
military monoplanes were of the Taube (in English, “ Dove ”) 
type. It is related that the designer of this type of macliine—an 
Austrian millionaire named Ettrich—took his idea from the beauti¬ 
ful winged seed of Zanonia macrocMrpa, a climbing herb indigenous 
to Java (Fig. 1). That these seeds, some of which measure as much 
as seven inches across the ‘‘ plane,” bear a striking resemblance in 
outline to the German “ steel dove ” cannot be denied ; and when 
shaken from the plant, they float away on the breeze over wide 
stretches of country—sometimes for miles— ere they fall to earth. 
For the literal truth of the story, however, the present writer is 
unable to vouch, but it serves to illustrate the point upon which 
he desires to lay stress, viz., that the close observation of nature— 
even if it be undertaken quite aimlessly—^is not necessarily a waste 
of time. On the contrary, something may be learnt—something, 
indeed, usually is learnt—which tends to dispel the mists of uncer¬ 
tainty, thus permitting us to pursue our labours in the light of a 
more complete understanding. And this is not less true when the 
question is judged from the purely material standpoint, than when 
aesthetic considerations are taken into account. Yet it is a remark¬ 
able fact that very few inventors of the past have drawn their 
inspirations direct from Nature. In other words, man can rarely 
be ('onvicted of plagiarism in this respect; rather, his ideas seem 
to liave originated de novo, the similarity of results being traceable, 
perhaps, to that mysterious unity of purpose which seems to rule 
the destinies of mundane things. When preparing the plans for 
his famous lighthouse, Smeaton was certainly influenced by the 
natural figure of the waist or bole of a large oak,” for he makes 
due mention of the fact. Similarly, Paxton translated the frame¬ 
work of the giant water-lily leaf— Victoria regia —into the iron lines 
of the Crystal Palace ; while Brunei carefully studied the operations 
of the ship-worm {Teredo), and subsequently adopted its methods 
when driving his Thames tunnel (Fig. 2). But these are excep¬ 
tional cases. If we turn over the pages of an interesting, if some** 
what superficial, book—Nature’s Teachings,” by the late Rev. 
J. G. Wood—in which some hundreds of instances are cited to 
show the close connection between nature and human inven¬ 
tions, ’—we shall not fail to notice how rarely the author is able to 
establish anything beyond mere parallelism. Indeed, in his 
preface he evidently disclaims any intention to do more than this. 
But he does not fail to read us a moral, which we of to-day may 
well take to heart. For, as he says, the corollary of this matter is 
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obvious- -it is, that “ as existing human inventions have been 
anticipated by nature, so it will surely be found that in nature 
lie the prototypes of inventions not yet revealed to man.” Surely 
this points out the royal road to would-be inventors of our genera¬ 
tion ! 

“ Camouflage.” 

In his chapter on war and hunting, Wood compares the methods 
of concealment and disguise adopted by man with those that may 
be observed in the animal kingdom. He even remarks that ‘‘in 
the late Franco-German war the principle of concealment was 
largely used, and when cannon were brought into the field for the 
purpose of attacking fortresses, they were always hidden under 
branches of trees, so that the enemy should not distinguish them 
from ordinary features of the country.” But in Wood’s time our 
knowledge of what science now calls “ protective resemblance ” 
was relatively slight; while the art of camouflage (*) as it is 
interpreted to-day, was definitely an outcome of needs manifested 
and experiences gained during the earlier phases of the great war. 
Doubtless, in special cases, the remarkable resemblance of animals 
to objects among which they were habitually found, must have been 
familiar to mankind from very early times. Such creatures as;^ 
stick-insects and leaf-like butterflies could scarcely have passed 
unnoticed as soon as our forefathers began to take intelligent 
cognizance of their surroundings. But it was long before the con¬ 
clusion was reached that the colours of animals are rarely—if ever— 
laid on in a hap-hazard way ; and that in a high percentage of casea 
the object in view is concealment. 

“ Thayer’s Law.” 

An important historical landmark in the growth of our knowledge 
concerning protective colouration in nature was set up by Mr. 
Abbot H. Thayer, the American artist-naturalist. He showed 
that the presence of an animal, even if its tints accord perfectly 
with the background against which it is seen, may be betrayed 
to its enemies by the sharpness of its outline, or by the shadow 
that it casts ; and he reminded us that an artist, by the process 
known as shading—i.e., painting in shadow—produces the appear¬ 
ance of relief, or solidity, upon his flat canvas. Now Nature— 
so Mr. Thayer claimed—often aims at producing the opposite effect. 

(*) The word is evidently derived from the French substantive camoujlat, which 
signihes the smoke of burning paper blown into any one’s face ; an affront; a 
rap over the knuckles. 
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Her shading results in what may be termed a painting out of shadowf^^ 
with the result that the appearance of solidity is effaced. To illus¬ 
trate his theory in its bearing upon the colouration of large animals, 
Mr. Thayer constructed models (replicas of which are to be seen in 
several museums in this country) by means of which he proved that 
a bird which is dark on the back, shading through increasing paleness 
on the sides to white beneath, is far less conspicuous than one that 
is uniformly coloured all over-even though its tints may harmonise 
exactly with its surroundings. Both the dummy birds in the 
model are covered with the same grey material with which the box 
is lined. One is otherwise uncoloured, and is rendered very con¬ 
spicuous by the illumination of its back, and the heavy shading ol 
its under surface—thus showing that mere identity in the colour of 
an animal and its surroundings does not in itself afford protection, 
but rather the reverse. The other dummy is skilfully painted with 
a dark tint above, shading to white beneath, with the result that an 
effect of flatness and unreality is produced. At a distance of four 
feet it is practically invisible (Fig. 3). 

Our Soldiers’ Uniform. 

This principle of shadow neutralisation, or obliterative colouring, 
is now often spoken of as Thayer’s law.” Its recognition has 
served to indicate new avenues for enquiry. We want to know 
precisely what is the effect upon each other of two differently- 
coloured areas in juxtaposition ; what is the exact significance of 
certain types of pattern which occur commonly in nature—as, for 
instance, along the margins of butterflies’ wings; why some 
animals, which are conspicuous when seen close at hand, should 
become to all intents and purposes invisible when looked at from a 
distance. Perhaps the reader may fancy that the solution of 
problems such as these can have little or no bearing upon the 
practical side of life ; and we may reasonably assume that, five 
years ago, the most ardent naturalist would have felt bound, 
reluctantly, to concede this point. But nowadays every man 
who has seen*service as a soldier knows how important in modern 
warfare is the part played by camouflage—literally, the art of 
life-saving by colour. The camouflage expert who achieves 
the most marked success in his vocation is really an artist and a 
naturalist rolled into one. Right back in the early days of the great 
war, it was pointed out by a naturalist that the designer of the 
British service cap must have been unacquainted with Thayer’s 
law,” and that this ignorance must be costing the lives of many 
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soldiers. For all-round concealment, the colour of khaki is undoubt¬ 
edly hard to beat. But the general effect of the uniform, judged 
from the standpoint of maximum protection, is marred by two 
details, which stand out prominently, viz., a bright line formed 
by the flat top of the cap seen in perspective, and below this a dark 
line caused by the shadow of the projecting crown. These tell-tale 
horizontal lines remain conspicuous when the rest of the soldier 
has melted away, so to speak, into his background. To obviate 
the defect, it would be necessary to darken considerably the crown 
of the cap, and to whiten the under surface of the projecting crown, 
as well as those parts of the band that are overshadowed thereby. 
It is highly probable that this plan would have been adopted, had 
it not been rendered superfluous by the use of steel helmets in the 
danger zone. 

A Law of Proximity. 

It has been remarked by naturalists that some creatures, when 
lying motionless in an exposed situation, are not only protected by 
their own colouration, but derive benefit from the presence of any 
•conspicuous object which may be near them. Indeed, there is 
some reason for thinking that certain beasts and birds habitually 
come to rest in a spot where they may hope to profit, for example, 
by the strong light reflected from a white stone or from the surface 
cf water. Thus, the snipe is said often to lie near a tiny pool, or 
close to the margin of a pond or river. In such places the strong 
white reflection tends, by its very brilliance, to conceal all relatively 
sombre objects in the immediate vicinity. The eye is dazzled, 
as we say, by the brightness. Moreover, light-coloured objects 
tend to hold both the eye and the attention, with the result that 
neighbouring objects of less luminosity are overlooked. In this 
connection it is interesting to note that very many moths have a 
conspicuous pale-coloured spot or patch in the centre of 
each fore-wing. In other respects the fore-wings—which 
are exposed to view when the insect assumes its characteristic 
resting-pose—are marvels of protective colouring ; arjd one would 
be inclined, at first thought, to suppose that the pale spot or patch 
must needs detract from the concealing effect. Yet the reverse is 
really the case ; for it may be shown by actual experiment that, by 
rivetting the observer’s gaze, they prevent him from detecting the 
outline of the insect; so that he fails to perceive where the real 
surface of the bark or stone (upon which the moth is resting) ends, 
and where the imitation begins. A knowledge of these and 
kindred facts gleaned in Nature’s fields led to the suggestion, made 



Bastin on Natural History as a National Asset. 


9S 


early in the war, that a series of white objects scattered promiscu¬ 
ously near the trenches in full view of the enemy marksmen would 
render their shooting no easier, if, indeed, they did not serve seri¬ 
ously to deflect their aim ; while it is possible that when (as was 
observed) the Germans made use of pure white sand-bags for build¬ 
ing the parapets of their trenches, they were not acting freakishly, 
but had a definite end in view. 

Caterpillars and Submarines. 

Instances of how the naturalist’s knowledge of protective color¬ 
ation among animals has been turned to-good account in the saving 
of human life might be multiplied almost indefinitely. Who- 
would have dared to suggest, five years ago, that the common 
puss-moth caterpillar could teach us how to hoodwink the sub¬ 
marine ? In the earlier stages of its development, this insect 
feeds chiefly at night, and rests during the day, in full view, upon 
the upper surface of a leaf, where—thanks to its coloration—it 
has the appearance of a hole torn or nibbled in the substance of 
the leaf (Fig. 4). But in the final stage, before changing to the 
pupa, it hangs back downwards either from the edge of the leaf, 
or from the leaf-stalk (Fig. 5). Its bulk is now considerable, and 
its colouring, briefly described, is pure leaf-green below, separated 
by a thin whitish line from the long dorsal “ saddle ” which ranges in 
tint from purple or piii‘ple-grey to cream. If one judged solely 
by this description, one might be pardoned for concluding that 
extreme conspicuousness was the end that Nature had in view. Yet, 
in truth, the puss-moth caterpillar is most perfectly hidden when in 
its customary environment. Mr. Joseph Neale, of Bournemouth, 
who has reared and studied in the open many hundreds of these 
larvae, speaks thus of them. “In the full-grown larva the mimetic 
effect of the colour scheme is heightened by the light border which; 
separates the green from the purplish areas, the thin light line 
picking out the design in accurate mimicry of high lights caught 
by thin leaf edges, or by the edges of holes perforated in leM tissue. 

. . . . The puss at maturity, hangs as is its wont back 

downwards from petiole or leaf-edge in an oblique position. When 
attached to its support at a high angle, and seen laterally as a passing 
bird might espy it, it presents the appearance of two green leaves 
against a background of purple bark or shade; while in a horizontal 
position—which on the average of occurrences in the foliage of a 
large Populus must be the commonest posture—the dorsal saddle 
is ap accurate copy of the slightly upturned tip of a fore-shortened 
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leaf. So good ia either resemblance that workmen shown the 
full-grown larvae at two feet distance failed to detect them, or to 
recognise a caterpillar till convinced by the evidence of touch,” 
Without labouring the point further, it is easy to realise how a 
recognition of some of the '' laws” which govern the coloration of 
caterpillars enabled our Admiralty to camouflage merchantmen 
into inconspiciiousness. Those who know the caterpillars, and have 
seen examples of the transformed ships, will not fail to trace the 
connection. 

Casual Observations. 

Of late years, it has become fashionable in what are called scien¬ 
tific circles ” to deprecate casual observations made in the 
field. The whole status of natural history has been raised, it is 
claimed, since the days of Gilbert White of Selborne, and the mere 
jottings of a country rambler must no longer take rank as evidence 
of first importance. It cannot, of course, be denied that incal¬ 
culable gains have accrued from the adoption of new and more 
precise methods in the study of nature, but this admission scarcely 
warrants the assumption that all field naturalists whose training 
has not proceeded along the lines laid down by modern convention 
are nincompoo})S, and their conclusions or suggestions worthless. 
It may be that “ judged by the standard of exactness lately intro¬ 
duced into the study, White’s book is not even natural history—it 
must be classed in the literature of country life.” Yet this statement 
- -made quite seriously a few years ago in the pages of a reputable 
monthly—would seem to indicate a deplorable lack of insight and 
sympathy. Take a case in point. It was White who, in 1771, set 
down the following passage. “ A full history of noxious insects 
hurtful in the field, garden and house, suggesting all the known and 
likely means of destroying them, would be allowed by the public to 
be a most useful and important work. What knowledge there is 
of this sort lies scattered, and wants to be collected ; great improve¬ 
ments would soon follow of course. A knowledge of the properties, 
economy, propagation, and in short of the life and conversation of 
these animals, is a necessary step to lead us to some method of pre¬ 
venting their depredations.” Could anything be more erudite, 
more pertinent, more clear-sighted ? Here, in few words, is laid 
the foundation upon which the whole science of economic entomology 
has been erected. And what a part this science has played in the 
progress of civilization during recent years ! A glimpse of its far- 
reaching influence may be gained by turning over the pages of the 
British Museum “ Return ” for 1916—the latest statistics of the 
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kind available at the time of writing. The blue-book itself makes 
rather dry reading ; but some of the information which it contains 
has been translated into language suitable for general consumption 
by Dr. P. A. Bathers, in the issue of the Museums Journal for 
Pebruary, 1918. Prom this source the following quotation is taken. 

Economic Entomology To-day. 

Of all the Natural History departments of the British 
Museum the Entomological is probably of the greatest economic 
importance. Insects are carriers of disease to human beings, 
animals, and plants ; they destroy our crops, our food-stuffs, and 
our clothing ; even solid structures are stealthily attacked by 
them and fall without warning into decay. Against this host of 
enemies the entomologists of the country are mobilised and their 
headquarters are at the Natural History Museum. Here works 
the Imperial Bureau of Entomology, which studies insect pests 
from all parts of the Empire, and hands over the material received 
to be preserved in the Museum for future reference. The Army 
Biscuit emjuiry has previously been mentioned in these pages ; 
even those in high places have learnt from it that there is a value 
in the study of Micro-Lepidoptera.* Indeed we are informed that 
the mere labour of turning over infected biscuits in time of peace 
cost the country £10,000 a year, which has been saved by the 
recommendations of this committee. The Royal Society (Committee 
on Grain Pests deals with the organisms that attack grain when in 
store and in course of shipment to this country ; the loss thus 
caused is great, and, as in the case of biscuits, is largely due to the 
larva) of Micro-Lejwdoptera. We can mention but a tithe of the 
matters on which the Department has given useful advice : insects 
attacking the envelope of air-ships, locust plagues, protection of 
telephone and telegraph apparatus in the tropics and elsewhere, 
warbles in cattle, deer, and army horses, numerous cases of damage 
to food-stores on H.M. ships and in private ownership, remedies 
for the cockroach in many hospitals, for body vermin on soldiers 
serving or in hospital, and for the rice-weevil in connection with 
beri-beri, serious ravages of the cotton worm on a plantation in 
Montserrat, the plague of mosquitoes in the trenches arid in this 
country. The investigation of the last-mentioned is still in progress, 
and specimens, accompanied by notes as to their occurrrence and 
habits, will be gladly received by the assistant in charge.” 


♦This term is without definite significance in modern classification. It must 
he taken merely as meaning the smaller moths.” 



96 Bastin on Natural History as a National Asset 
War-time Allotments. 

The case of war-time allotment-holders is also one of great 
interest and significance. In them we saw a vast army of agricul¬ 
tural workers called suddenly into being. They were drawn from 
all sections of society, and it is not too much to say that the majority 
of them possessed only the scantiest knowledge of how to set about 
the task which they had undertaken to perform. Yet the addition 
which they were able to make to the country’s food supply during 
the first year of their effort far surpassed all expectation. Of 
course the credit for this splendid achievement was due in large 
measure to the experts, who industriously disseminated information 
and advice. For without this corresponding ebullition of education 
hastily adapted to meet the special needs of the occasion, much of 
the enthusiasm and energy of the actual workers would have been 
wasted. Government departments put forth unprecedented efforts, 
and much praise is due to local authorities, and in many instances 
to local museums, whose curators, besides holding themselves in 
readiness to assist all comers, frequently organised courses of popular 
lectures. Indeed, it is to be hoped that much has already been 
done towards the removal of that old stigma that njuseum officials 
in general purposely maintain an attitude of academic remote¬ 
ness ” from the practical needs of mankind. This may have been 
the case thirty or forty years ago, but it is certainly not so to-day. 

The Case for Museums. 

Unfortunately, large sections of the public still believe that all 
such matters as the identification and classification of plants and 
animals, and the preservation and storing of specimens for reference 
in case of need, are of little consequence in so far as the affairs of 
everyday life are concerned ; and that they cost the nation a good 
round sum of money each year without yielding an adequate 
return. It is quite true, of course, that museums need not, and 
should not, attempt to justify their existence solely upon the score 
of the practical or economic value of the work which they do. 
Nevertheless, no chance should be lost by those in authority 
to disprove the supposition that the formation of natural 
history collections serves no useful purpose, and is nothing mortr 
than a harmless form of acquisitiveness. A particularly good 
example of the manner in which science, acting through the-agency 
of a museum, can assist industry, is recorded by Dr. Bathers in the 
issue of the Museums Journal for May, 1918. It appears that about 
ten yeais ago the sugar-canes in a part of Mauritius became infested 
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by a species of beetle-larva, which ate their roots. The Oovcrn- 
ment Kntomologist on the spot was called in, and he provisionally 
(incorrectly, as subsequently appeared) identified the beetle as a 
species belonging to a particular 1-amellicorn genus which is charac¬ 
teristic of Africa, and of which two species are recorded from the 
Madagascar region. Various efforts were made to exterminate 
the pest; but although twenty-seven millions of insects were 
estimated to have been destroyed in less than half a year, the 
species continued to multiply and spread, and there was serious 
risk of ruin to the whole sugar industry of Mauritius. Meanwhile, 
the Entomologist of the island had wisely forward erl s})ecirnens to 
the British Museum for more accurate determination ; and here 
it was found that the beetle belonged to the American genus 
Phytalus —not to an old-world genus, as had been at first suT)posed. 
But no description or record of the species could be found : and it 
was only after prolonged search in the vast collections of the 
Entomological Department that three specimens, labelled Trini¬ 
dad,” were eventually discovered. 

Tracking down a Beetle. 

This was evidence,” continues Dr. Bathers, '‘that the species 
occurred in the West Indies, though unnoticed by the entomologists 
of those islands. The latter fact indicated that it could not be 
causing so much damage to the sugar-canes in its native home. 
Therefore, the next step was to track it down, and to discover its 
natural conditions of life, and, above all, what served to keep it in 
check. A skilled entomologist who was visiting the West Indies 
was entrusted with specimens from IVIauritius, and eventually 
found both beetle and larva at the roots of cane-stumps in Barbados. 
How, then, is it that the sugar crop of Barbados has not suffered 
from the attack of this larva to a noticeable extent ? This depends 
on two natural enemies. One of these is the so-called * blackbird,’ 
(Quiscalns), which follows the workmen when rooting up the cane- 
stumps and eats the larvce. It cannot, however, reach the larv?e 
underground. The other enemy, though less conspicuous, is more 
successful. Attached to one of the larveo brought back from 
Barbados to the British Museum in spirit, there was found a tiny 
grub. Its appearance and the manner of its attachment suggested 
that it belonged to one of the Scoliidse, those solitary wasps which 
paralyse Lamellicorn larvae so that they may form food for their 
own young—an operation well known to us all from the account 
by Fabre. Further research proved the gnib to bo the larva of a 
G 
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species of Tiphia, a Scoliid common in Barbados, though its economic 
importance had not been realised. An allied species of Scoliid 
exists in Mauritius but has not attacked the invader, which being 
thus quit of its original enemies has multiplied to the enormous 
extent previously described. The Phytalus larva had no doubt 
been introduced into Mauritius with some cane-cuttings imported 
from the West Indies a few years before. It now became an 
important matter to introduce the Barbados Tiphia. This was 
less easy, for the voyage is a long one ; the insects died on the way, 
and more than one attempt had to be made before success was 
finally achieved. The wasp is now established in Mauritius, and 
has begun to spread, so that the future of the sugar plantations 
is assured.” 

Museums Vindicated. 

Dr. Bathers says truly that this romance of modern science is 
worthy of special note, not merely because of its genuine interest, 
nor because of the large property at stake, but because it shows 
with unquestionable clearness the precise part which should be 
played by a museum in all enquiries arising out of national work. 
He sums up the points as follows : “ Until the insect was accurately 
determined, no successful remedy could be suggested. The insect 
could not be determined by the very capable Entomologist of 
Mauritius in the absence of the necessary collections for comparison. 
Indeed, since the species had never been described, it was possible 
to run it to earth only by means of the great collection that has 
been accumulating for over a century at the British Museum. 
Although the museum specimens were not actually named, still, 
they were properly arranged in their correct genus and family, 
so that the specialist capable of determining the genus of the 
Mauritian specimens was able to make a comparison without 
ransacking the whole insect collection. Finally, the museum 
specimens retained their original locality label. The suggestion 
that the larva might have been imported from America was made 
as soon as the genus was correctly identified, but the Mauritian 
authorities regarded it as quite improbable. It was the actual 
running down of the species that proved the point, and led to the 
subsequent investigation and remedy.” 

School-time Natural History. 

The general methods of instruction in natural history, 
which experience has shown to produce satisfactory results, 
include work in the class-room as well as in the open air. 
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The pupils are encouraged to observe, with simple instru¬ 
ments, the phenomena of the weather, the clouds, the seasons, 
the stars, the moon, and so forth, and to compare their 
original records with the statements in the school text-books. 
Models in clay, or other materials, are made, it being found that the 
act of constructing them assists materially to fix facts in the mind. 
In this connection attention may fittingly be called to a little book {*) 
by Mr. W. Fortune Fowler, who, as the result of long experience, 
has come to the conclusion that every teacher should be capable of 
assuming the role of model-maker at pleasure. He should have 
at his disposal an accumulation of odds and ends capable, at short 
notice, of being pulled, or twisted^ or pinned, or patted into shapes 
suggestive of the various types of scenery presented to us by the 
earth’s surface. The aim is to make geography so real and clear to 
the child that it can without difficulty, and with that keen enjoy¬ 
ment which is the best spice for mind-hunger, comprehend such 
things as latitude and longitude, time and seasons, land contours, 
the flow of rivers, and how mankind, by his engineering feats, has 
altered Dame Nature’s antiquated arrangements to his advantage. 

Observations are also made out of doors upon animals, plants, the 
soil and rocks, and recorded in note-books. Specimens are collected 
and form material for subsequent class-work. The students are 
also encouraged, within reasonable limits, to keep under control in 
cages or aquaria, certain living animals, in order that their manner 
of life and motion may be watched and recorded. Garden work, 
too,is made a prominent feature, especially with children who evince 
a natural inclination towards horticultural pursuits. All kinds of 
crops are grown on a small scale; attention is paid to the theory 
and practice of digging, manuring, sowing, planting, etc., while the 
depredations of injurious animals and plants are observed, and the 
manner of checking them is explained. In all cases the children 
are required to keep a carefully written note-book, and are taught 
to illustrate their records by diagrams and sketches. The use of 
the photographic camera, also, is strongly advocated as a means of 
securing lasting pictures of things seen in the open. 

Marked Progress Made. 

Working on these lines, marked progress has been made by isolated 
schools and colleges in different parts of the country. The results, 
moreover, are invariably satisfactory. Not only does almost 

(*) Handwork Methods in Teaching Geography, by W. F. Fowler; published 
by Whealon & Co.. Exeter. 
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every child give evidence of natural aptitude for nature-study and 
observation, but the time devoted to these pursuits appears in no 
way to detract from progress in ordinary school-work. On the 
contrary, the mind seems to develop more rapidly, and to gain in 
flexibility and strength. What is now wanted is that nature-study 
should be adopted as an indispensable item in the curriculum of 
every school throughout the land. There never was a time when 
Britain stood in need of a larger output of shrewd, observant, 
practical men than she does to-day—men who will prove capable of 
directing her manifold activities with success, and of availing 
themselves of the bounties which nature is ready to bestow unstint- 
ingly upon those who will take the trouble to understand her laws 
and abide by her precepts. 

Secondary Education. 

In the matter of secondary education, there is probably much 
that might be learned from a study of the methods adopted by the 
University of Wisconsin,which has established a remarkable influence 
over the educational, social, and agricultural development of the 
Middle West State. Dr. C. R. Van Hise, President of the Univer¬ 
sity, was recently on a visit to this country, and in response to 
enquiries gave some interesting particulars of the character of the 
work which he controls. One of our departures,” he explained, 

is the formation of farmers’ institutes, short courses of lectures 
and demonstrations in different centres of the farming areas, one 
dealing, it might be, with stock-raising, one with dairying, one with 
grain or roots. As a development of this there are occasional 
short courses for farmers at the University itself, and at the same 
time sub-institutes, each with its resident superintendent, who is a 
regular official of the university, are established all over the State, 
specialising on the particular needs of the locality concerned. If, 
for example, potato-blight or oat-smut makes its appearance, the 
university representative on the spot will diagnose the trouble and 
advise as to its treatment, applying the recommended cure in part 
of a diseased field, and always leaving a few rows untreated to 
demonstrate by contrast the value of the remedy.” 

Dr. Van Hise then gave details of a piece of work that was accom¬ 
plished in the south-east corner of the State, where large quantities 
of cabbage and onions are raised for the Chicago market. One 
year the land developed “cabbage sickness,” and the whole crop 
was ruined. A pathological botanist from the university was 
immediately sent for, and he noticed that in each field several 
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plants escaped infection, and survived when all the rest perished. 
Working with these immune individuals as the starting-point, 
43eed was raised at the university’s experimental farm, and circulated, 
with the result that the whole of the affected area is now planted 
with a strain of cabbage capable of resisting entirely the conditions 
that threatened to ruin the whole industry. 

Another piece of work to which we attach equal importance,” 
continued Dr. Van Hise, “ is the education of the farmers in unde¬ 
veloped areas. You know how disastrously virgin soil is exploited 
by the first cultivators. There was a danger of that happening in 
North Wisconsin, but the university took measures in time, sending 
up its agents with the pioneers to organise co-operation, advise on 
manuring, and the building of silos and the like, and in general to 
lay the foundation of a scientific and fruitful agricultural system.” 

Sir Harry Johnston’s Prophecy. 

The foregoing paragraphs, if somewhat desultory, should at 
least serve to convince the reader that our knowledge of natural 
history has stood us in good stead in the past, and especially during 
the ordeal of war. This is, indeed, the outstanding feature of our 
experience, and it should be accorded due weight in all deliberations 
anent our program of re-construction in this country. It is now 
several years since Sir Harry Johnston predicted that the end 
of the war would be followed by ‘‘ a far-reaching revolution and 
reform in elementary education. And when this comes,” he 
continued, botany will certainly be amongst the elementary 
subjects that all persons of every degree will have to learn. Because 
botany, besides its religious value in enlightening us to the amazing 
beauty there is in the world, has its economic side of never-to-be 
sufficiently appreciated importance ; since it is to trees and plants 
that we look and must look for the greater part of our food supply, 
for the materials of which our clothes are made (for the most part), 
for the making of paper, for the obtaining of timber, of fibre, and 
of vegetable fats.” It is earnestly^to be hoped that the fulfilment 
of this prophecy may not be long delayed. For botany does indeed 
lie at the very root of natural history ; and the boy who receives 
sympathetic initiation into the brotherhood of botanists is unlikely 
to stop short or turn back when his school-days end. 

The Faculty op Observation. 

The importance of natural history in the school-room has already 
been demonstrated beyond question. It would be worth a con¬ 
siderable expenditure of time and money did it do no more than 
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constitute a healthful counter to the strenuous mental effort—the 
striving to ** keep pace ”—that is nowadays demanded of the 
growing youth. The mind must have relaxation, and it is in every 
way desirable that this relaxation should take the form of a change 
of occupation, rather than of a complete mental and bodily idleness. 
In after life, too, the ability to turn from the stress and 
worry of the business or professional day to the calm of a favourite 
hobby is of inestimable value. And it is likely to prove 
profitable to us as a nation to train our children in the study 
of nature, especially as the supreme importance of nature- 
study lies in this : that it strengthens and develops the faculty of 
observation in the student. This faculty of observation—of 
being able to '' see things at a glance,” and ‘“put two and two 
together ”—is woefully lacking in the mind of the average individual. 
Indeed, very few of us have formed the habit of getting “full 
value ” out of our eyes and minds. Let the reader set himself 
some simple tests. Let him try to run over in his mind the various 
objects upon his own study table—objects which he has under his 
eyes and in his hands every day of his life—and he will discover 
that he has never yet observed many of these things. He could not 
describe them in detail nor in their relation to one another. 

To Observe is to Succeed. 

Now it is in this very particular that-children who have been 
trained in nature-study score over children who have merely 
received education on the old-fashioned lines. They are able to 
observe—^to see differences, similarities, novelties, and so on at a 
glance. And this faculty is of undoubted value to them in after¬ 
life, no matter what their ultimate calling may be. No sane person 
will translate what is known as the “ nature-study movement ” 
into an attempt to turn out upon the world a race of school-made 
naturalists. Some of the children may retain, or even add to, 
their store of special knowledge in after-life, but the majority will 
direct their energies along divergent lines. With one and all will 
remain, however, the power to observe. 

It is surprising, too, in how many walks of life a little knowledge 
of nature, gained in the school-room, becomes of value to a man. 
He has learnt as a boy, let us say, to know at sight the injurious 
insects of an English kitchen garden, and the manner in which they 
damage the various plants. Years afterwards, he may go to some 
distant country to cultivate tea, tobacco, oranges, bananas or 
rubber; and his crops may be over-run by a pest. The insect is 
quite unknown to him, yet in the light of his school-gained know- 
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Ifedge he is able to form an estimate of its mode of attack, the 
manner and probable extent of its increase, and to make a shrewd 
guess as to the best way to check its depredations. In applying 
for advice, moreover, he is able to furnish the expert with precisely 
the material and information that will render speedy and effective 
assistance possible. And in all walks of life the same rule will be 
found to operate. The man who can observe accurately, and who 
has at his disposal a foundation of knowledge upon which to base 
his opinions, will succeed and prosper under conditions which would 
defeat the efforts of his neighbour whose potentialities of eye and 
mind lack development. 


VIII.SOME SUPPLEMENTARY OBSERVATIONS UPON 
THE FOREGOING ARTICLE ON NATURAL HISTORY 
AS A NATIONAL ASSET.” 

By Thos. F. Plowman, Secretary and Editor, 

Some Personal Experiences. 

The writer of the foregoing article has correctly pointed out 
how, within the scholastic experience of many of us, youthful 
ardour was '' cabined, cribbed, confined ” when applied to 
studies—harmless, or even useful, though they might be—not 
included in the curriculum of the paiticular seminary (to use an 
Early Victorian phrase) at which you were supposed to be gathering 
fruit from the tree of knowledge. 

While fully admitting the force of Mr. Bastin’s main argument 
and its justification, there are one or two points concerning which 
I think there is something to be said on the other side. In the first 
place, he puts the main blame for what he deprecates upon the 
shoulders of parents and guardians, whereas, I think, that the 
schoolmasters might, in most cases, be credited with the largest 
share of responsibility, inasmuch as it is their particular business 
—if they rightly interpret their vocation—to be '' the guide, 
philosopher and friend” of youth. No doubt there have been 
many instances of parental authority acting as a deterrent to the 
studies referred to, and the schoolmaster, who had to live, could 
hardly be blamed if he followed this lead. But, speaking generally, 
parents preferred to adopt an attitude of neutrality appropriate to 
affairs which, as they imagined, did not concern them so much as 
the schoolmaster. 



104 


Plowman on some Supplementary 


Then I do not sliare the writer’s pessimism when he says—In 
so far as the collective outlook of the nation is concerned, few 
signs of enlightenment are apparent.” I hope to be able to show in 
these supplementary observations that the signs of the times afford 
cause for a feeling of encouragement rather than of hopelessness. 

With respect to the closing of museums and similar public insti¬ 
tutions during the war, this was in many cases unavoidable in order 
to provide for the housing of Government Departments brought 
into being through Military necessities. Although it is manifestly 
undesirable without good cause to deprive the public, even tem¬ 
porarily, of such valuable educational mediums as those referred 
to, when the nation is in the throes of a great war and its very 
existence is at stake, sacrifices which would not be tolerated in the 
piping times of peace have, in view of the magnitude of the issue, 
to be endured. Some consolation may, however, be derived from 
the fact, within my own knowledge, that in some towns where the 
military have been quartered, special facilities in connection with 
Museums, Art Galleries and the like have been freely given to all 
men in khaki as an incentive to them to take an interest in the 
studies such institutions exist to promote. 

It may possibly add to the interest of Mr. Bastin’s article upon a 
subject possessing a special attractiveness at the present moment, 
if I add to his remarks one or two instances, on both sides of the 
question, coming within the sphere of ray own personal experience. 
Hence these supplementary observations. 

A Discouraging Embargo. 

In the middle ’fifties, I was at a school (of the type then prevalent) 
which discouraged anything not included either in the authorised pro¬ 
gramme of studies, or in that devoted to recognised ‘‘ extras 
dancing, drawing and living languages, to wit. For such extras 
liberal-minded parents and guardians planked down something 
over and above the advertised fees, to the great content of the 
schoolmaster who took, as commission, a goodly percentage of these 
fees for himself. Although the instance I am about to quote, 
and the one following it, refer to inanimate objects, whereas 
Bastin has living organisms in his mind, the principle involved 
is the same in both cases. 

The school happened to be situated in the midst of quarries in 
which many examples of the animal and vegetable life of the oolitic 
period were entombed. On our way to and from the Recreation 
Ground, situated some distance from the school, the proximily of 
such a happy hunting-ground offered tempting opportunities to 
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some of us to cultivate a knowledge of one of the most fascinating 
of studies and to experience the joy of collecting things which had a 
story to tell. I was a born collector, and so embarked enthu¬ 
siastically upon a quest for such treasures as the quarries would 
yield. But, alas! geology was not on the authorized list of 
settled studies, nor was it officially recognised as either an 

extra ” or a recreation. So, ere long, my ardour was nipped in 
the bud, for the fiat went forth that any attempt at antediluvian 
disinterments must be forthwith renounced, on the ground that 
it was detrimental to the stone walls in which the* district 
abounded. In their abysmal ignorance, our pastors and masters 
imagined that from such a source we derived our geological spoils. 

A Model Pedagogue. 

But it is fair to say that, even in those days, the intellectual 
darkness was not universal, for here and there a teacher—^the 
exception proving the rule—might be found who had a loftier 
appreciation than his fellows of youthful aims and aspirations. I 
was fortunate enough to have a happy experience of such a teacher, 
for the headmaster of the school I next attended was gifted with a 
sympathetic broad-mindedness which recognised that there could 
be something akin to a co-paitnership between master and pupil. 
He had quite as great a regard for science as he had for classics, 
coupled with a remarkable knowledge of the human boy and his 
idiosyncracies. So it used to be said amongst us that, somehow 
or another—we knew not how—^he co\ild plumb the depths of our 
minds and draw deductions therefrom worthy of a Sherlock Holmes. 
He had in himself an exceptional store-house of general information, 
and once a fortnight Tie gathered us all together in one big class for 
talks upon subjects outside those included in the schoors ordinary 
curriculum and, with the aid of specimens, diagrams and pictorial 
illustrations, brought home to us the wonders and beauties which 
science could, if applied to, unfold to us. We all looked forward 
with delight to these expositions and never missed them if we could 
help it. In this way, besides instructing us, he drew us out, and 
ascertaining by such means the bent of each individual mind set 
himself to utilise this knowledge for our benefit. 

A Red-Letter Day. 

He was a master of the Arnold type, as the following incident 
will show. He was a keen geologist, and his talks to the school upon 
the subject induced me, notwithstanding my previous discourage¬ 
ment, to continue a study of the flora and fauna of the world of 
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fossils. Once when we had a whole holiday, a kindred spirit and 
myself planned between ourselves a fossil-hunting expedition to 
Stonesfield, where Dr. Buckland first unearthed the remains of 
many marvellous monsters. To reach it, we had first to take train 
and then walk some way into the country. On the station-platform 
from which we started we found to our surprise our headmaster 
awaiting us, who, having got wind of our intention, asked if he 
might join us. We gladly welcomed his company; it was an 
honour that we dreamt not of.” He beguiled the way with 
fascinating converse, piloted us among the quarries, and showed 
us what to look out for, and then sat down with us at a wayside 
inn to a regular country meal at his expense. I remember how 
proud and pleased 1 was to find myself actually sitting alongside 
and feeding on equal terms with one whom I looked up to and 
reverenced as a superior being. After getting back at the end 
of a long day’s real enjoyment, the kind-hearted man took us to 
his rooms in the college, further refreshed us, and then out of his 
geological store, presented each of us with a number of specimens 
for our own collections, as a memento of our day together: and a 
truly red-letter day it was, full of happy recollections. 

Alas, death claimed our master all too soon, for he was a com¬ 
paratively young man when, to my deep grief, he passed away. 
Outside my own family, there was no one to whom I was so much 
attached, and his death was one of the ^reat sorrows of my life. I 
had previously suffered under a discipline of fear, for I had neither 
esteem nor regard for either of my preceding headmasters, and had not 
a single pleasant recollection attaching to them. So the coming into 
my life of one who was to me not only a teacher to be obeyed but 
a friend to be loved was a new and delightful experience, and it was 
sufficiently a revelation to induce me to remodel my ideas regarding 
schoolmasters generally. 

If any of my school-mates, who had the good-foitune to come 
within the kindly radius of this model preceptor, still survive, they 
will have little difficulty in recognising, from the description, the 
Eev. John Baker, M.A., Chaplain of Christ Church, and Headmaster 
of the Cathedral School attached to Wolsey’s Foundation. 

Helping Hands. 

Although I agree with the writer of the article to which these 
observations refer in deprecating the system that paid so little 
heed to individual proclivities, I cannot hold myself out as a victim, 
inasmuch as, with the exception of the one instance I have quoted, 
I was encouraged and helped by all and sundry in the pursuit of 
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my hobbies. In this connection, 1 would pay tribute to the bearer 
of a name—that of Acland--honoured in the West. The late 
Sir Henry Acland was in my school-days the Librarian and Trustee 
of the Radcliffe Library, Oxford, as well as a power in the University 
and a persona grata with the citizens. For the benefit of the latter, 
especially, he induced his co-trustees in the late fifties to throw 
open the Library on Saturday evenings during the winter months 
to such of the townsfolk of good repute as applied for permission 
to read there, and many working-men and others took advantage 
of this. It was no small boon to Natural History students, for at 
that time the shelves were loaded with the finest of fine copies of 
those magnificent folios which publishers of that generation, aided 
by a goodly subscription-list, were enterprising enough to give to 
the world. These works have since been removed to the University 
Museum to keep company with the zoological and other specimens 
to which they relate, and the building itself has been taken over 
by the Bodleian Library. I was then but a school-boy, but, my 
father being on friendly terms with Sir Henry, I was put on the 
privileged footing of a grown-up person and was allowed to spend 
my Saturday nights in ‘‘ the best of all good company,” which 
books of world-wide fame can claim to be. I was thus introduced 
to those finely-illustrated tomes, among others, that recorded the 
ornithological researches of Audobon and Gould, the entomological 
gleanings of Duncan, and the geological investigations of Agassiz. 
This encouraged my bent in such directions and helped me to become 
an ardent entomologist and geologist to the advantage of my after¬ 
career. 

About this time, an introduction to the late Professor Westwood 
gave me the privilege of helping him on half-holidays at the Taylor 
Buildings, where the Hope Entomological collections were housed 
previous to their transport to the University Museum. Among 
other congenial work, he put me in charge of the hospital, as he 
called it, and I had the responsible task, when the specimens were 
damaged in transit, of hunting among the debris for any missing 
legs, antennoe, etc., and, when found, of attaching them to the 
bodies to which they properly belonged. Apart from the interest 
I had in the work, it was a privilege and a delight to keep company 
with anyone so versatile and so genial as the Professor. 

Eleanor .Ormerod. 

A remarkable instance, especially applying to Agriculture, of 
the value of a knowledge of Natural History from a National point 
of view is to be found in the life and work of that great public 
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benefactress, Eleanor Ormerod. How unmeasurable would have 
been the loss to the country at large had she in her young days 
suffered the discouragement meted out to many others and so 
have been forced to forego her entomological studies. Intensely 
interested in plant, insect and bird life, she directed her mind to 
seeing how she could best utilise her hobby for the common good. 
It did not take her long to realise what a pitiful lack of know¬ 
ledge there was among agriculturists respecting their insect foes and 
she set herself to work to rectify this by tapping every possible 
source of information and by systematizing and correlating what 
had hitherto been isolated facts. It seems incredible that before 
she took up the work there had been no attempt in this country at 
any continuous, methodical investigation of a branch of science 
so important to agriculture, or any steps taken to bring under the 
notice of those most interested how they might best combat the 
many enemies so destructive to the well-being of their live-stock 
and crops. 

With her own unaided pen and her own unaided means, slie 
carried on for years, with the utmost efficiency, a work which in 
many European countries, in our Colonies, and in America, was 
conducted by departmental officials, and at the cost of the State. 
vShe wrote many manuals and handbooks upon the subject, which 
were published at intervals. But what was most apparent to the 
public may be said to have been the least part of her beneficent 
labours, for, becoming recognized as the great authority upon such 
matters, daily applications for information reached her from all 
parts of the world, and how she could ever successfully grapple, 
as she did, with her enormous correspondence was a subject of 
constant wonderment to all who knew her. When some special 
pest came to the front she took it in hand, and issued, gratuitously 
and at her own cost, thousands of leaflets of warning and direction. 
In order the better to disseminate abroad her store of knowledge, she 
mastered half-a-dozen foreign languages, including Russian, and 
at last, as multitudes of inquiries reached her from China, Japan, 
India, as well as from all Europe, Canada, the United States, South 
Africa, and Australasia, she was able to say '' My work now 
literally girdles the earth.’’ For some time her letters averaged 
over 100 a day, and one of her pamphlets was circulated by her 
to an extent of over 40,000 copies. It is impossible to over-estimate 
the value of her self-imposed and self-denying efforts, for her investi¬ 
gations into the attacks of the warble-fly alone saved cattle-owners 
immense sums of money. 

When the Bath and West Society accepted an invitation to visit 
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St. Albans, in 189G, Miss Orraerod was residing there, and, with 
the sanction of our Council, I asked her to provide, out of her 
abundant stores, an exhibition illustrating the special study of her 
life, and this she kindly consented to do. Thus began an intimacy 
between us which only ended with her death. She had a personality 
of inexpressible charm, whilst her conversation showed a versatility 
of knowledge almost encyclopaedic. 

Miss Ormerod not only complied with the wish I have referred to 
by providing and arranging a most valuable and interesting collection 
of entomological specimens and drawings but she also attended 
daily to explain and answer inquiries upon the subject. Although 
she looked for no reward beyond the tliought that she was doing 
some useful work for her fellow-creatures, she did not the less 
appreciate any little attention or any kindly recognition of her 
labours. Therefore, when the late King and Queen Alexandra, then 
Prince and Princess of Wales, visited the show, 1 asked our President 
(the late Lord Clarendon) if he would suggest to the Royal party 
a visit to the gallery over which Miss Ormerod was presiding. The 
Prince and Princess, with their daughters, gladly acted upon the 
President’s suggestion, and spent some time in the building, deeply 
interested in all Miss Ormerod had to tell them. With the genial 
good nature which never failed them, they conveyed to her their 
cordial appreciation of her work in a way that greatly delighted 
her, and she assured me that the interview would always be one 
of her most happy memories. 

Miss Ormerod received many honours from foreign and other 
public bodies, and the Bath and West Society conferred their 
honorary membership upon her and her sister, who was her valuable 
co-worker, and without whose aid, she said, she could never have 
fulfilled her mission. Almost the last distinction bestowed upon 
her was the honorary degree of Doctor of Laws in the University of 
Edinburgh ; this being the first occasion on which the University 
had ever admitted a woman to this degree. 

Nature Study at the Bath and West Society’s Show. 

Before closing these supplementary observations, some reference 
should be made to the Bath and West Society which, as has been 
freely admitted by the Privy Council, the Board of Agriculture, and 
Parliament itself, has not merely lived on the strength of its traditions 
but has kept pace with the times and, as its records testify, has 
occasionally even been a little ahead of them. And so, it has 
held out a friendly hand to the Nature Study movement and has for 
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some years past accorded it a recognised place in the Society’s 
showyard. This movement has by its encouragement and example 
done much to promote the systematic study in our schools and 
elsewhere of subjects coming within the sphere of every-day obser¬ 
vation and from which, as Mr. Bastin has shown, valuable lessons 
can be derived with regard to the nation’s self-protection. 

In 1003, when the Bath and West Society first determined to 
recognise Nature Study in connection with the Annual Show, held that 
year at Bristol, it invited a large number of educational institutions 
to send contributions, and the response so far exceeded expectations 
that nearly three times the amount of space available was applied 
for. Several important School Boards, including London and 
Liverpool, were ;represented, together with nearly eighty colleges, 
schools, and societies. The exhibits consisted of zoological, 
botanical, geological, and mineralogical specimens and collections ; 
drawings, photographs, plans, diagrams, models, appliances, appar¬ 
atus, note-books, etc., illustrating the life-histories of animals and 
plants and the physical and geological features of the country. 

Conferences of teachers and others interested in education were 
held, at which leading experts in Nature Study read papers dealing 
with various branches of the subject, and many interesting discus¬ 
sions followed. 

The success of the initial exhibition and the interest taken in it, 
both by those actively engaged in education as well as by the 
general public, led to the establishment of such exhibitions as 
features of succeeding shows. This resulted in many excellent 
representative displays contributed to by Council Schools and 
other institutions whose governing bodies actively encouraged 
Nature Study work. The Society appointed qualified persons to 
judge the exhibits and awarded certificates of merit to those 
institutions reported upon as deserving the distinction. 

An Example to Follow. 

The cry has for long gone up that the rural population is drifting 
towards the town, but the despairing exhortation Back to the 
Land ” has to a great extent fallen upon deaf ears. We have 
begun to realise, that, among the minor causes for the exodus, has 
been the lack of interest in country-life, to which the colourless— 
from a rural point of view—^nature of the education given in our 
village schools has been one of the contributing factors. When, 
in company with other representatives of the Bath and West Society, 
I visited Brittany some years ago on a mission of investigation, I 



Observations upon the foregoing Article. 


Ill 


came into contact with an educational body known as '' Les Freres 
de rinstruction Chretienne ” whose schools were conducted on the 
voluntary system and on lines similar to those which characterised 
our old National Schools. Agriculture was one of their five primary 
subjects of education, and the preface to an excellent agricul¬ 
tural primer used in these schools, after referring to the fact 
that the population of the country is practically drifting towards 
the towns, pertinently asks : Is it not the duty of every man 
concerned in the well-being of his country to educate the young 
to fight against these false ideas, and to establish in the minds of 
the children a love of the country and of rural pursuits ? ” It 
then proceeds to observe that, in order to give children country 
tastes and encourage them to understand and love agriculture, we 
teach them at school such subjects as may interest them in and 
attach them to the land.” 

It is a pity that in all our own rural elementary schools some 
similar course of instruction is not adopted, though it must be 
admitted that things are mending in this respect. We too often 
teach our children by pictures what a lion or a whale may be like, 
in case they should meet either of them on their way home from 
school; but we do not teach them the difference between turnip- 
seeds and charlock, how to graft or prune, or any of the hundred- 
and-one different subjects which would make agricultural life more 
attractive to them and help to retain them on the land. 

“ Paying Subjects.’’ 

Not many years ago—and we have not yet entirely grown out 
of some of our old beliefs—the object most frequently aimed 
at was the teaching of what may be described as “ paying subjects,” 
an acquaintance with which would bring grist to the money-making 
mill; this being regarded in most quarters as the main advantage 
accruing to educational attainments. From a comn^ercial point 
of view, nothing within the scholastic area of rewards pays better, 
so far as schools and schoolmasters are concerned, than the winning 
of Scholarships and Exhibitions at Oxford or Cambridge for 
proficiency in dead languages. As this brings a plenitude of credit 
to a school and its Principal, it is small wonder--human nature 
being what it is—^if a good deal of time and attention are given to 
these subjects and if promising pupils are specially encouraged and 
helped to devote their energies to acquiring sufficient information 
to secure one of these coveted prizes in the realm of scholarship. It 
is merely an application of the old country-side saying—“ You must 
go for the bridge that carries you over.” 
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A Typical Oxford Don. 

Dr. Oaisford, who came within the scope of my Oxford 
Memories, was one of the last survivors of the old race of University 
dons, now as extinct as the Dodo. In an address to the students he is 
credited with having expressed himself as follows :— 

And now, my young friends, let me commend to you the 
study of Greek, for it not only raises a man above the common 
herd but not infrequently leads to positions commanding 
considerable emoluments.” 

The divine was a reliable authority on both these points, for, he 
was typical of the dons of his generation who had a strong belief 
in the doctrine of infallibility, as ap})lied to themselves, unalloyed 
by any doubt as to their own superiority over ordinary mortals. 
At the same time, the amount yielded by the various rewards for 
proficiency in classics which fell to his share in his studentship days, 
and later on, when the Professorship of Greek and the Deanery 
of Christ Church were held by him concurrently, fully justified 
him in speaking with authority, and in the light of practical 
experience, regarding the bread-and-cheese side of the subject. 

The Old Order Changeth. 

But we are living in an era of change, and since my boyhood 
there has been a broadening of the educational outlook, resulting 
in the conclusion, on the part of many* of those in authority, that 
youth might find much worse employment, whether mental or 
physical, than in the pursuit of such studies as teach us to look 
from Nature up to Nature’s God, even when the goal is not repre¬ 
sented by a direct £. s. d. reward. 

The acquisition of knowledge in order that one may enthrone 
oneself '' above the common herd ”—with all the self-glorification 
it implies—is now, happily, a motive which few would care to admit 
possessed them and is in direct conflict with the hopes and aspirations 
of all latter-day educationists, whose ideal is the levelling-up, so 
far as possible, of one and all to that standard of life and work upon 
which the nation’s future so much depends. 

The Influence of Environment. 

These Supplementary Observations do not pretend to be anything 
more than fragments of personal history quoted as illustrations of 
some of the educational methods characteristic of the far-off days 
of the ’fifties and ’sixties. In deductions, we have to allow a good 
deal for environment, and, had I lived anywhere but at Oxford, 
I might have felt fully as strongly regarding the educational 
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shortcomings of those times as the writer whose article has furnished 
me with a text. If he himself has laboured under any discour¬ 
agement, his writings testify that he has successfully overcome it. 

My original intention was, in the form of a comparatively brief 
note, merely to substantiate in some particulars and to modify 
in others the conclusions of the contributor in question, but they 
seem to have expanded themselves very much of their own free-will 
and accord ; a result apt to ensue when autobiographical memories 
assert themselves. 

My sands are running out—for they started in life’s race in the 
early ’forties—and so under these circumstances if one has anything 
to say of the days that are past, there is a great temptation to say 
it ’ere it be too late. 


IX.--ANNUAI. REPORT UPON THE SOCIETY’S 
GENERAL OPERATIONS. 

By Thos, F, Plowman, Secretary and Editor, 

The following Report was submitted to the Council on Thursday, 
October 31st, 1918, and, on the motion of Mr. C. L. F. Edwards, 
seconded by Mr. H. B. Napier, was adopted, and ordered to be 
printed in the forthcoming issue of the Society’s Journal:— 

“ The C^ouncil regret that they have once more to present their 
Annual Report to the Members under circumstances, arising out 
of the conflict the nation is engaged in, which have materially 
interfered with the carrying on of the Society’s ordinary operations. 
They can only fervently hope that the time may not be far distant 
when an honourable and permanent peace may remove the disabili¬ 
ties under which the Society, in conjunction with all similar institu¬ 
tions, is suffering, and thus enable it to bring all its old activities to 
bear in the cause to which it has so long devoted itself. 

Although, in view of the necessary restrictions imposed by the 
War, it has been impossible to hold a Show during the last three 
years, the Society’s organisation has been maintained in a state of 
readiness to take advantage of the earliest opportunity of renewing 
this important feature of the Society’s work, and the Council will 
continue to keep a watchful eye upon any developments of the 
national situation likely to render them free to take action. Mean¬ 
while, they would welcome any suggestions from Members with 
regard to cities or towns which the Society could opportunely visit 
as soon as the present limitations are removed. 

H 
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The Council desire to express the Society’s indebtedness to Lord 
Coventry for kindly consenting to continue to act as President until 
such time as the Society is in a position to decide upon its future 
action with respect to a Show. 

The Society’s Show Plant is still being housed in a temporary 
erection on the site of the Worcester Show, and the Council are 
indebted to the occupier for so courteously permitting this. 

Since the last Annual Meeting, the Council have lost by death an 
old and valued colleague in the person of Colonel the Hon. C. Byng^ 
who for many years rendered devoted and valuable service to the 
Society as a Steward of Stock. In this capacity he had endeared 
himself to all with whom he came in contact, and his loss will be felt 
not only by his colleagues on the Council, but also bj’^ the Stockmen 
and others engaged at the Show, by whom his kindly consideration 
and unfailing courtesy will ever be gratefully remembered. In 
recognition of his services the Council had, at their Meeting in 
January last, unanimously resolved to nominate him for election at 
the Annual General Meeting as a Vice-President of the Society^ 
but, unfortunately, his death after a serious operation prevented 
this being carried into effect. 

The Council have sustained a further loss in the death of Major 
J. Bayly who was for many years a staunch supporter of the Society 
and a representative, on the (council, of the Western Division. 

Death has also deprived the Society of tnany other old and valued 
supporters, among whom were: the Viscount Falmouth, a Vice- 
President who served the office of President of the Society with 
much distinction and devotion to the Society’s interests in 1913 ^ 
the Duke of Northumberland, a Vice-President and for many years 
a generous contributor to the Society’s funds ; Lieut.-Colonel Lord 
A. Thynne, D.S.O., M.P., and Capt. H. C. Hoare, who met their 
deaths while serving their King and Country ; Lord Rhondda, Sir 
R. 6. Glyn, Bart., The Hon. Mrs. Tremayne, Miss Talbot, Messrs. 
A. Brassey, Isaac Butler, H. Harpur, A. C. May, W. A. Morgan^ 
W. J. Rees, H. C. Stephens, and W. Meyler Thomas. 

The Council received with much gratification—which they 
are sure was shared by the Members generally, as well as by all 
others interested in Agriculture—^the announcement that His 
Majesty had been graciously pleased to confer a Peerage upon one of 
their colleagues, Capt. Sir Chas. Bathurst, M.P., who, by the valuable 
service he had rendered in important offices of State and especially 
in connection with the greatest of our national industries, had 
earned in no ordenary degree so honourable a recognition. 
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The Council recommend that the retiring Members willing to serve 
again be re-elected Members of Council for the years 1918-1920, 
and that the filling up of any vacancies be postponed for the present. 

At the request of the Board of Agriculture and Fisheries the 
Council suggested the names of the Marquis of Bath, K.G., and Mr. 
A. F. Somerville as representative Members of the Central Agricul¬ 
tural Wages Board and, in rejponse to the invitation of the Western 
Counties Joint (Disablement) Committee of the Ministry of Pensions, 
Mr. S. J. Knight was nominated to represent the Society on that 
Committee. 

The Council also acceded to the request of the Agricultural Section 
of the British Empire Producers Organisation by nominating a 
representative of the Society on that Section, and appointed Mr. W. 
Ashcroft accordingly. 

In view of the dearth of good Milkers, the Council in 1917 formu¬ 
lated a scheme under which a sum of.£200 was allocated for the 
promotion of instruction in Milking, and for rewarding proficiency 
in its practice. In accordance with this, grants have been made 
during the present year to such Agricultural Instruction Committees 
of County Councils within the area of the Society’s operations as 
co-operated with the Society in facilitating the objects in question. 

With the view of dealing with any matters of urgency arising out 
of the war the Council have appointed the following as Members 
of an Emergency Committee with power to act: -The President 
(The Earl of Coventry), The Marquis of Bath, K.G., Lord Strachie, 
Lord Bledisloe, Col. R. A. Sanders, M.P., Messrs. W. H. Clark, 
C. L, F. Edwards, S. J. Knight, T. Latham, H. B. Napier, and 
A. F. Somerville. ^ 

The Council, recognising the enormous importance of increasing 
the number of Pigs in the Country, passed a resolution strongly 
urging upon County ahd Municipal Authorities the advisability of 
doing everything in their power to further the keeping and breeding 
of Pigs, and a communication to this effect was sent to all Executive 
War Agricultural Committees and authorities of County Boroughs 
within the Society’s area of operations. 

In response to the request of the Ministry of Food that the Society 
should appoint representatives to meet the Committee on the 
Production and Distribution of Milk, in order to discuss with them the 
problems associated with the present position and the future develop¬ 
ment of the Dairying Industry, the Council, on the recommendation 
of the Dairy Committee, appointed Messrs. W. Ashcroft and A. F. 
Somerville, and these gentlemen accordingly met and gave evidence 
before the Committee. 
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The Council have continued the annual grant of £100 to the 
National Fruit and Cider Institute in the full belief of the value of 
its work. The bistitute—the establishment of which was due to 
the practical and scientific research work initiated at Butleigh by 
Mr. R. Neville Grenville and conducted for some years, conjointly 
by the Society and the Board of Agriculture, under the direction of 
Mr. F. J. Lloyd, F.C.S.—is now attached to Bristol University. 
Experimental and research work is being actively carried on at the 
Institute, which there is every reason to believe is of essential service 
to those engaged in cider-making and fruit-growing. An arrange¬ 
ment has been made under which members of the Society can 
obtain from the Institute, free of charge, analyses of cider apples 
and perry pears. 

The Institute has also undertaken to distribute to the Society, 
or to persons nominated by it, free of charge, a selection of trees 
which have been worked with the best varieties of cider apples and 
perry pears, and has conferred upon the Society the privilege of 
nominating, free of all fees, one student for a course of instruction 
in the theory and practice of fruit-growing, cider-making, etc., to 
be held by the Institute at the University of Bristol. 

With a view to assisting farmers and others in dealing with insect 
and other pests which affect agriculture, horticulture, etc., the 
Council have availed themselves of an offer from the Board of 
Economic Biology of the University of'Bristol to investigate the 
nature of any insect or other pest and report upon it free of charge. 

A copy of the Society’s Annual Journal for the current year has 
been forwarded to all Members not in arrear with their Subscrip¬ 
tions, and the Council have every reason to believe, from communi¬ 
cations which have reached them, that such a record of the Society’s 
work, as well as of the leading agricultural topics of the time, is 
appreciated by the Members and by the agricultural world at large. 

The Council desire to acknowledge the generous manner in which 
the Members have supported the Society during the past year, and 
earnestly urge upon them and all who have the welfare of agriculture 
at heart the necessity of a continuance of this support, as it seems 
abundantly clear that, on the conclusion of the War, such help as 
agricultural organisations can render will be more than ever needed. 
In order to enable the Society to resume its full services in this 
respect, it is incumbent upon it to maintain its organisation intact, 
so that it may be in a position to deal at once with such problems as 
may arise upon the much-desired advent of an enduring peace.” 
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X.—THE NATIONAL FRUIT AND CIDER INSTITUTE. 

By B. T. P. Barker^ M.A., Director. 

Each successive year of the war has made it necessary to limit to a 
constantly increasing extent the normal work of the Station, and to 
divert attention to matters of more immediate urgency arising from 
the prevailing conditions. This effect has been more pronounced 
during 1918 than in the preceding tliree years. As in 1917, the 
Station has been entirely deprived of the services of C'apt. Giming- 
ham and Dr. Lechmcre. My own time has mainly been taken 
up with technical work for the Fruit Supplies and Preservation 
Branch of the Ministry of Food, which has necessitated my presence 
in London for the greater part of each week. Mr. Lees and Mr. 
Spinks have been continuously occarpied with teaching work in 
connection with the course of training in fruit culture which has 
been conducted during the year at the Station on behalf of the 
Ministry of Pensions, in which also for the latter part of the time 
Mr. Grove assisted. The advdsory work of the Station showed an 
increase over that of the previous year and occupied a considerable 
proportion of the limited amount of the time remaining at the 
disposal of the staff. It was inevitable therefore that the volume of 
research in i)rogress should be reduced greatly below the usual 
standard ; and the investigations which have reached a stage suitable 
to report upon are few in number. 

In view of the extremely difficult conditions under which the 
work has had to be conducted during the past four years it must be 
considered satisfactory to have been able to have reached the end 
of the war withourt more serious cuitailment, and there is every 
prospect that work under normal conditions will be resumed very 
shortly. Capt. Gimingham’s services are now again available, and 
Dr. Lechmere has returned after four years’ internment in Germany.* 
The course of instruction in fruit culture for officers has been con¬ 
cluded, and it is hoped that no further calls of this nature on the 
Station will be necessary. The work for the Ministry of Food is 
nearly at an end, and it is expected that at an early date the whole 
of the scientific staff will be free from any outside demands on their 
time. There is also some prospect that additional assistants may 
be secured. 

The position with regard to the work in the fruit plantations is 

* Since this Report was sent to the press the Station has sustained a severe 
loss by the untimely death of Dr. Lechmere, who succumbed to an attack of 
pneumonia after a few days’ illness. 
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less promising. During 1918 attention was concentrated on food 
production and the cultivation of the plantations was maintained 
very largely by the aid of soWier labour and of German prisoners. 
The incessant wet weather since the middle of July has, however, 
been a serious hindrance and all operations are in a very backward 
state. The prospects for labour in the immediate future are doubt¬ 
ful and it seems unlikely that the plans which had been arranged 
for 1919 can be fully carried out. To what extent they can be 
developed depends mainly on the weather during the first few 
months of the year and of the labour available during that period. 

During 1918 the arrangements foreshadowed in the last Annual 
Report with regard to the acquisition of additional land have been 
completed and the-Station has now about 53 acres of land at its 
disposal. Of the land recently acquired 13 acres of grass were 
broken up in the early part of the year and planted with spring 
wheat. About five acres of potatoes were also grown. The greater 
part of the remainder of the land was fully cropped with fruit and 
vegetables. Now that the food situation of the country has im¬ 
proved, it is intended to proceed with the planting of fruit for experi¬ 
mental work with all possible speed. A portion of the land is being 
devoted to nursery work, the stocks of fruit trees in the country 
having been reduced to a very low point. In view of the need for 
renovation of existing orchards in the West of England and for the 
formation of new orchards to replace the ‘large acreage of those now 
too far worn out to be amenable to treatment further supplies of 
standard cider and perry trees will be raised as quickly as possible. 

It is not proposed to enter into detail here concerning the numer¬ 
ous activities of the Station during the past year with regard to 
outside work, but the following summary will suffice to show that, 
although its normal research investigations have had to be restricted, 
it has been able to assist materially in many matters of immediate im¬ 
portance in which agriculture and horticulture have been concerned. 

The utilisation of a portion of the superabundant cider fruit crop 
of 1917 by making a form of apple jelly was dealt with at some 
length in the Annual Report for that year. The whole of the produce 
for that season was disposed of very quickly in the early part of 
1918, and a large demand had to remain unsatisfied. At the request 
of the Ministry of Food arrangements were then made for the manu¬ 
facture of the jelly on a very much larger scale from the prospective 
1918 crop of cider fruit, additional factories at Hele and Hereford 
being organised and equipped. The failure of the apple crop and 
the consequent need of the whole of the cider fruit crop for jam 
manufacture made it impossible to proceed with the original plans. 
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The accompanying shortage of other fruits rendered it necessary 
for jam manufacturers to utilise blackberries, marrows and rhubarb 
to a much greater extent than heretofore. Since those materials 
produce jams which normally are deficient in setting properties, it 
was decided to remedy this defect by the use of the jellying material 
contained in cider fruit, and accordingly arrangements were made 
with the Ministry to produce at Long Ashton from freshly pressed 
pomace an apple extract which possessed the required setting 
properties. The result of this work has been to increase the jam 
supply by several hundred tons. A number of experiments were 
made for the Ministry in the direction of the manufacture of jam 
substitutes. Some interesting results were obtained, although 
occasion to proceed with production on a commercial scale did not 
arise, since the shortage of jam supplies did not reach a critical stage 
owing to the cessation of hostilities permitting the import of fruit. 

The utilisation of cider fruit by the jam trade and for culinary and 
dessert purposes on the lines suggested in the last Annual Report 
intensified seriously for the cider trade the situation created by the 
failure of the crop, and there was at one period a risk that cider¬ 
making during the 1918 season would be prohibited. The action 
of the Institute, however, after consultation with representatives of 
the cider industry, resulted in a portion of the crop being secured 
by makers who were authorised to purchase apples for 
conversion into cider under a license issued by the Ministry of 
Food. In view of the need to increase the supply of drink a special 
allowance of sugar was granted by the Royal Commission on 
Sugar Supplies to enable the output to be increased by the making 
of small ” cider in the manner proposed in last year’s Report. 

A number of miscellaneous experiments on matters arising in 
connection wdth fruit and vegetable preservation have been made 
for the experimental factories of the Board of Agriculture at Dun- 
nington and Broom Junction and also at the request of the Horti¬ 
culture Division of the Food Production Department. 

For the Supplies Division of the same Department an extensive series 
of experiments on the spraying of potatoes for the prevention of 

potato disease ” or '' late blight ” {Phytophthora infestans) was 
carried out at Long Ashton. The Station also undertook on behalf 
of the same body the organisation of a scheme for spraying with 
horse-drawn machines the potato crop in Somerset, at the request 
of the War Agricultural Executive Committee of that county. 
Three machines were supplied by the Department for this purpose. 
The county was divided into three main areas for the work and one 
machine was allocated to each area under the charge of specially- 
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trained men. Soldier labour was provided and the men received 
their training at Long Ashton. In spite of bad weather which 
supervened for three or four weeks at the most (critical point of the 
spraying season, over 150 acres of potatoes were dealt with in the 
county under this scheme. 

Acting in conjunction with the Food Production Department, the 
Institute has appointed a special Committee, including representa¬ 
tives of the counties of Devon, Gloucester, Hereford, Monmouth, 
Somerset, and Worcester, to deal with the question of the conditions 
of farm orchards in the West of England and to advise as to measures 
which can be taken to remedy the present unsatisfactory state of 
affairs. An endeavour is being made to ensure adequate represen¬ 
tation on this committee of all interests concerned, and it is hoped 
that its labours will result in material benefit not only to agricul¬ 
turists in the western counties, but also to the fruit, cider and other 
related industries. 

On behalf of the Ministry of Pensions, a year’s course of training 
in fruit culture for partially disabled officers was begun at the 
Station in February, 1918, for which thirteen selected men entered. 
The varying degrees of disability of the students rendered it extreme¬ 
ly difficult to conduct the course under satisfactory conditions, but 
arrangements have been made for those who were able to complete 
it to supplement this preliminary training by a further year’s experi¬ 
ence on commercial fruit farms. The course consisted partly of 
lecture and laboratory work in chemistry, botany, and entomology 
in relation to horticulture and partly of ])ractical training in tlie 
operations of fruit culture conducted in the fruit plantations at 
the Station. 

In addition there have been taken up various investigations whic.h 
have arisen through the work of the Natural Products Committee 
of the Royal Society and of the Fruit and Vegetable Preserving 
Committee of the Food Investigation Board of the Department of 
Scientific and Industrial Research, the Director having been ap¬ 
pointed a member of both of these Committees. 

During the year an Advisory Horticultural Committee of the 
Board of Agriculture and Fisheries was formed, and the Institute 
was invited to nominate two representatives, one to represent in 
particular the cider industry. Mr. Edward Bond, of Messrs. Wm. 
Evans & Co., Ltd. and myself as the Director have been ap¬ 
pointed to serve on behalf of the Institute. 

Mr. Lees has been nominated to represent the Institute on the 
Horticultural Sub-Committee of the Somerset War Agricultural 
Committee. 
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In view of the recognised need for increased provision for educa¬ 
tion and research various schemes for the development of agriculture 
and horticulture in those directions are under consideration by the 
Board of Agriculture. At the request of the latter body a scheme 
has been prepared for the extension of research in fruit culture 
and related subjects, which will, if approved, ensure a considerable 
development of the Station at Long Ashton. 

The individual sections constituting the remainder of this Ke])()rt 
have been contributed as follows :—- 

Single Variety Cider Trials, 1917-18 : by 0. Crove. 

The Preserving Value of Various Spices and Essential Oils : 
by 0, Grove. 

The Influence of (^mcentration of Sugar Solutions on the 
Growth of Micro-organisms : by 0. Grove. 

Potato Spraying Trials, 1917 : by G. T. Spinks. 

Burgundy Mixtures and other Copper Sprays : by G. T. Spinks. 

Reversion ” and Resistance to '' Big Bud ” in Black Currants : 
by A. n. Lees. 

Single Variety Cider Trials, 1917-18. 

The experimental work with cider during the season 1917-18 
was to a large extent suspended because of the making of the 
apple orchard jelly by concentration of cider apple juice. This 
work lasted from September, 1917, to February, 1918, and about 
15G,200lbs. of the-jelly were made. The process was described in 
last year’s report. 

The single variety trials were upon a very reduced scale, only eight 
different varieties being dealt with, all of which had been tested in 
previous years. 

The following varieties were used :—Cap of Liberty, Butter Box, 
Bickington Grey, Gatcombe, Kingston Black, White Norman, 
Never Blight, and Chisel Jersey. Of these Butter Box, Gatcombe, 
and Chisel Jersey produced ciders of merit. The first, especially, 
was a very good cider. The other five varieties did not produce 
ciders up to the standard of earlier years. They were rather thin 
and featureless, lacking also in bouquet. This was largely caused 
by the low specific gravity of the juices. As usual in a year with 
a heavy crop the gravities were very low. Only in a very few 
cases did they reach 1*050. The great majority of the juices used 
for cider and for jelly making had gravities of 1*042-1*045 only. 
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Analyses of Single Variety Ciders. 


CompoBition of Juice. 


Name of Variety. 

Specific 

Gravity. 

Malic Acid 
per cent. 

Tannin 
per cent. 

Specific 
Gravity, 
M«y, 1918. 

Never Blight 

1-048 

-48 

•20 

1-018 

Butter Box .. 

1-045 

•58 

•15 

1-022 

Biokington Grey 

1-050 

•90 

•20 

1-023 

•Cap of Liberty 

1-045 

1-02 

•21 

; 1-026 

Gatcombe .. .. | 

! 1-046 

•60 

•18 

1 1-028 

Kingston Black 

1-048 

•67 

•17 

1031 

White Norman 

1-042 1 

i -29 

•16 

1 1-010 

Chisel Jersey 

1-058 ; 

i 

•24 

1 

-45 j 

1 1-024 


The Preserving Value op Various Spices and 
Essential Oils. 

Owing to the shoi-tage of tinplate there was a danger of the waste 
•of a portion of the 1918 tomato crop required for tomato pulp. 
The pulp is normally preserved in sterilised tins ; but supplies of 
the latter being limited, the Ministr}^ of Pood desired to find an 
alternative method of preservation in cask without the addition 
of preservatives unsuited for food products. 

Some experiments were accordingly carried out to find the pre¬ 
serving action of several spices and essential oils. The work was 
done with the assistance of Captain D. Jessop, of the Ministry 
of Food. Many of the substances used as spices or herbs, 6.gr., 
thyme, mint, pepper, cloves, cinnamon, and others, contain bodies 
Avhich act as strong deterrents upon bacteria and other micro¬ 
organisms causing deterioration of food, and the object of the 
experiment was to find out if some' of those substances or mixtures 
of them could be used as keeping agents, preserving certain kinds 
of food for some time at least, and the amounts necessary to reach 
that object, ^vithout interfering too much with the flavour of the 
foods. 

For the first series of experiments tomato-pulp was used. The 
tomatoes were pulped in the ordinary way, the pulp was put into 
bottles, the preserving substances added and a few drops of 
a mixture containing different kinds of micro-organisms (bacteria, 
ray coderma, yeasts and mouldspores). The open bottles were then 
placed in an incubator, where a temperature of 25°C. was main¬ 
tained. 

Series I. 

Extracts of mustard, celery seeds, horseradish, cloves, allspice, 
and cinnamon in alcohol, water, and diluted acetic acid, 
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The alcoholic extracts were made by adding 10 grammes of the 
substance to 40c. o. of an 80 per cent, alcohol and keeping the mix¬ 
ture for four days at 30°C. and filtering. In the case of the watery 
extract the substance was kept for one hour with four parts of 
water at 70*^0., afterwards at 30®C. for four days and then filtered. 


Substance. Extracted with Proportion added. Result of Examination. 


Mustard 


Oelery 


Hors* 


leradish 


•Clovi 


Water 

• 1% 

.. Apparently 

no check on 


20/0 

growth of the micro- 

>» • • 

3 % 

.. organisms 

added. 

»» • • • 

4 % 

* • *» 


9S • • • 

•5% Acetic acid . 

. 6% 

• . ,, 

n 

1% 


1 1 

„ 

2% 

• • it 

it 

I* • 

3% 

• • it 

9i 

»» • 

4% 

• • if 

tt 

it • 

5% 

• • »» 

if 

80% Alcohol 

1% 

• • tt 

tt 

»» • • • 

2% 

. • »» 


rt • • • 

30/0 

• • »» 


it • • • 

4% 

• • it 

tt 

Water 

6% 

• • a 

,, 

1% 

• • tt 

ft 

a • • • 

2% 

• • ft 

ft 

it • • • 

3% 

• • ft 

tt 

it • • • 

4% 

• • tt 

tt 

ft • • 

6% 

• • tt 

tt 

•5% Acetic acid . 

1% 

• • tt 

tt 

it • 

2% 

• • it 

tt 

it • 

3% 



it • 

4% 

• • tt 

tt 

it • 

6% 

• • tt 

tt 

80% Alcohol 

• 1% 

• • »» 

tt 

ft • • • 

. 2% 

• • »> 

tt 

it • • • 

. 3% 

• • »» 

tt 

tf • • • 

. 4% 

.. Some check on the growth. 

ff • • • 

• 6% 

• • it 

tt 

Water 

• 1% 

.. No check on the growth. 

it .. • 

. 2% 

• » »» 

tt 

ft • • » 

. 3% 

• • »» 

tt 

it 

. 4% 

• • »» 

tt 

it • • • 

• 6% 

.. »* 

it 

•5% Acetic acid . 

. 1% 

• • ft 

it 

it • 

. 2% 

• • it 

it 

tt • 

. 3% 

• • ft 

ft 

if 

. 4% 

• • »» 

ft 

tt • 

. 6% 

• • it 

tt 

80% Alcohol 

. 1% 

• • it 

ft 

ft • • • 

. 2% 

• • tf 

tt 

it • • 

. 3% 

.. Some check on the growth. 

tt • • • 

. 4% 

• • tt 

tf 

it • • • 

. 6% 

• • tt 

it 

Water 

. 1% 

.. No check on the growth. 

tf • • 

. 2 % 

• • tt 

it 

tt • * • 

. 3% 

• • if 

tt 

ft • • • 

. 4% 

.. »♦ 

tt 

ft • • • 

. 5% 

• • it 

t, 
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Substance. Extracted with Proportion added. Kesult of Examination 


Cloves 

.. *5% Acetic acid 

1% 

.. No check on the growth. 

>» 

. . », . • 

2% 

• • ft ft 

>» 

• • »f 

3% 

• • ft tt 

»> 

.. f. 

4% 

• . ff ft 

„ 

.. 80% Alcohol 

5% 

. • ft tf 

,, 

1% 

.. Some check on the growth, 


. . „ 

2% 

• . ft f* 

.. (trowth completely stopper 

,, 

. • t» •. •. 

3% 


•. ti • • • • 

4% 

• . ft ft 


.. ,1 

5% 

• . ft ft 

Allspice 

.. Water 

1% 

.. No check on the growth. 


•. f, .. .. 

2% 

• . tf ft 

„ 

.. 

3% 

. • ft ft 

>> 

• • j» • • • • 

4% 

. * ft ft 

>> 

.. 

«% 

. • ft ' ft 

»» 

.. *5% Acetic acid .. 

1% 

• • ft tt 

»» 

.. ,, 

2% 

. . ft ft 


• • »» • • 

3% 

. • tf ft 

i» 

• • ft • • 

4% 

•. »» tf 

>» 

,, 

5% 

* * tt ft 

»> 

.. 80% Alcohol 

1% 

» • tt tf 

>> 

• • 99 • • • • 

2% 

• . ft tf 


• ♦ 99 • • * • 

3% 

.. tf ff 


• • 9, 

4% 

• • ft ff 

»» 

• • 99 ♦ • • • 

5% 

. . y* 

Cinnamon 

., Water 

1% 

oo/ 

.. 

»» 

»> 


3% 

. • >» ff 


. . ,, . . . . 

4% 

• • ft ff 

,, 

. . ,, . . . . 

6 % 

ff tf 

»» 

.. *5 % Acetic acid .. 

1% - 

• • ft tt 

»» 

. . . . 

• . ft . • 

2% 

3% 

• . tt tt 

ft 

If 

• • »> • • 

4% 

5% 

» • tt tt 

• • tt tt 

f* 

.. 80% Alcohol 

1% 

• • ft ff 

ff 

• • 't 

2% 

• • 

»• 

• • 99 • • • • 

3% 

.. Some check on the growth, 

»j 

• • 99 • • 

4% 


,, 

• • 99 

s% 


Horseradish 

.. Scraped and added 




to boiling pulp 

4% 

. . »> ff 


As will be seen from the above table, the growth of the added 
micro-organisms was completely stopped by an addition of 3, 4 
and 5 per cent, of an alcoholic extract of cloves, and the develop¬ 
ment was checked by 4 per cent, and 5 per cent, of an alcoholic 
extract of celery seeds, by 3, 4 and 5 per cent, of an alcoholic 
extract of horseradish, by 1 per cent, and 2 per cent, of an alcoholic 
extract of cloves, by 3, 4 and 5 per cent, of an alcoholic extract of 
cinnamon, and by 4 per cent, of scraped horseradish. In all the 
other cases the additions did not seem to have any unfavourable 
action upon the development of the micro-organisms. In all the 
cases the bottles were kept open, this being done to make the test 
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more severe. If the treated pulp had been put into completely 
filled and well closed bottles the results would presumably have 
been more favourable, especially as far as the growth of moulds and 
mycoderma are concerned. 

The next series of experiments were carried out with the essential 
oils of cloves and cinnamon and combinations of the oils with salt 
and scraped horseradish. 





Series II. 



Oil of 1 


__ ^ 


Oil of Clove. 

Cinnamon. , 

1 

Salt. 

1 Horseradish. I 

i ■ ' 

Result of Examination. 

•01% 

1 

! 


1 I 

No check on growth of the micr 

i 



organisms added. 

•02% 

i 


j 

*> >> »» 

•03% 



• 

»» »» »» 

•04% 

•001% ! 


' 

♦> »» >» 

»» >♦ »» 


•006% ' 



»» 99 


•01% 1 



99 99 99 

•02% 

•001% , 



99 99 99 

•02% 

•002% ; 



99 99 99 

•02% 

•005% 



99 99 

•02% 

•00]% : 


1 % 

*9 >♦ 99 

•02% 

•002% ; 


1 1% 

Slight check on growth. 

•03% 

i -01% ; 

2 % 

1 % ' 

Some check on growth. 

•03% 

' -02% 1 

2 % 

■ 1% 

Decided check on growth. 

•03% 

1 -03% 1 

2 % 

: 1% 

Growth com])lcteIy stopped. 

•04% 

’ -006% 1 

2 % 

i . 

No check on growth. 

•04% 

•01% 1 

*>o/ 

/O 

' 1% 

Same check on growth. 

•04% 

1 -02% 

2 % 

' 1";, i 

Decided check on growth. 

•04"', 

1 04% 

2",'. 

1% 1 

. Growth completely stopped. 

•05% 

•01% , 

2"/o 

1% 

Decided check on growth. 

•06% 

•03% 

2% 

' 1% 

Growth com])letely stopped. 

•05“/„ 

•05% 

, 2% 

1% 

9 ^ ^9 


The following experiments were carried out with essential oils. 
Malt extract was used instead of tomato pulp. The samples were 
inoculated with the same mixture of active micro-organisms as 
above and kept in the incubator. 

Series III. 


Name of Oil. 

Percentage. 

Result of Examination. 

Absinth 

•1% 

Some check on growth. 

Almonds 

•1% 

»» 

Juniper 

•1% 

f> 99 

Nutmeg 

•1% 

99 99 99 

Lemon 

•1% 

99 99 99 

Lime 

•1% 


Orange 

•1% 

i9 99 9* 












126 


The National Fruit and Cider Institute. 


Series III— con^rf. 


Xame of Oil. 

Percentage. 

Result of Examination. 

Sage 

Thyme 

• 1 % 

Some check on growth. 

• 1 % 

f* t* 

Rosemary 

• 1 % 

»» »i »» 

Lavender 

• 1 % 

f* H f» 

Camphor 

• 1 % 

ft t* 

Eucalyptus 

• 1 % 

»» »» »» 

Cubeb 

• 1 % 

>» it tt 

Cedar 

•1% 

•* f* 

Sandalwood 

•1% 


Savin 

• 1 % 

t) »» It 

Pine 

• 1 % 

fi It II 

Peppermint 

• 1 % 

Decided check on growth. 

Mustard 

I - 1 % 

Growth completely stopped. 

Spearmint 

Creranium 

• 1 % 

Decided check on growth. 

• 1 % 

f9 »» 99 

Rose 

• 1 % 

99 99 99 

Bay 

• 1 % 

Growth very nearly stopped. 

Origanum 

■ 1 % 

Caraway 

• 1 % 

ti ft i» 

Growth completely stopped. 

Aniseed 

1 - 1 % 

Parsley 

Ginger 

; - 1 % 

Some check on growth. 

i - 1 % 

>5 99 9 9 

Popper 

i ■^% 

99 99 99 


In the last series of experiments combinations of 8<nne of the 
above oils were used. 


CloV(is. 

Aniseed . 

Cinnamoii-| Caraway. 

Origamun. 

JSalt. Result of Examination^ 

•06% 

•06% 

•06% 

•06% 

•06% 

! Growth completely stopped. 

•02% 

•02% 

•02% 

•02% 

•02% 

Ditto 

•01% 

•01% 

•01% 

•01% 

■01% 

Decided check on growth. 

•008% 

•008% 

•008% 

•008% 

•008% 

; 1 Some check on growth. 

•006% 

•006% 

•006% 

•006% 

•006% 

1 Ditto 

•004% 

•004% 

•004% 

•004% 

•004% 

' Slight check on growth. 

•002% 

•002% 

•002% 

•002% 

•002% 

Ditto 

•01% 

•01%.. 




Very slight check on growth. 

•02% 

•02% 




' Ditto 

•03% 

•03% 




Some check on growth. 

•04% 

•04% 




Ditto 

•05% 

•05% 




j Decided check on growth. 

•01% 

•01% 

•01% 



Very slight check on growth. 

•02% 

•02% •; 

•02% 

1 


Ditto 

•03% 

•03% 

•03% 



, Some check on growth. 

•04% 

•04% 

•04% 



j Ditto 

•05% 

•05% 

•06% 



i Ditto 

•02% 

•02% 

•02% 

•02% ; 

•02% 

1 1% ; Growth nearly stopped. 

•02% 

•02% ; 

•02% 

•02% ; 

•02% 

1 2% , Ditto 

•02% 

•02% 

•02% 

•02% 

•02% 

1 3% 1 Ditto 

1 ; 


The experiments were not further proceeded with, owing to a 
favourable alteration in the situation as regards tomato pulp, but, 
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judging by the results obtained, it would seem possible to prepare a 
mixture of spices or essential oils which, when added in very small 
quantities to certain kinds of food, would act as a preserving agent 
and a flavouring agent at the same time. The oils of mustard, 
cloves, aniseed and cinnamon had a higher preserving value than 
any of the other kinds tried. 

The Influence op Concentration of Sugar Solutions upon 
THE Growth of Micro-organisms. 

It often happens in jams and similar sugapy preparations that 
fermentation sets up when they have been kept for some tinm, 
especially if they are put in a fairly warm place. This fermentation 
is generally caused by the growth of yeasts, or in a few cases by 
the development of bacteria or moulds capable of fermenting sugars. 
The jams depend principally upon the concentration of sugar as a 
preserving agent, if no antiseptics, e.g,, sulphurous acid, salicylic 
acid or others, have been added ; and the higher the sugar content 
is, the better the jam will keep. 

Experiments were made to find the percentage of sugar 
necessary to prevent development of yeast*^, bacteria, and 
moulds. Sugar solutions of different strengths, to all of which 
were added 2 per cent, of malt extract to provide the necessary 
food for the micro-organisms, were sterilised at boiling point and 
after cooling inoculated with a drop of a mixture of several kinds 
of yeasts, mycoderma, torula, and bacteria, together with mould 
spores. As all jams contain a certain amount of organic acid the 
samples were acidified with varying quantities of citric acid and 
in some cases salt. The sugar used was ordinary cane-sugar con¬ 
taining 95 per cent, of pure sugar. The samples were kept at 
room temperature and the results obtained are given in the 
following tables. 

After 14 days the results were very nearly the same as after 
seven days. The mould-growth in the 65 per cent, series had 
increased a little and a trace of mycelium had developed in the 
first two (-1 and *2 per cent.) of the 70 per cent, series ; otherwise 
there was no difference. 

After three months the results were the same as after one month. 
The only mould developed in all cases was the ordinary blue mould 
(Penicillium glaucum), although the samples had been inoculated 
with spores of several kinds. The growth was only on the surface 
of the liquids. According to these experiments yeasts and bacteria 
do not develop under the conditions mentioned above in a sugat 
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solution of 50 per cent, or more. In a 45 per cent, solution develop¬ 
ment takes place if the acidity is below *8 per cent. At -9 per cent, 
it is very feeble indeed, and stops completely at an acidity of 1-2 per 
cent. An addition of salt of 1*5 per cent, also completely stops 
the development of yeasts and bacteria. 

As regards the development of Penicillium the concentration 
necessary to check the growth is 65 per cent., but even at 70 per 
cent, there is a feeble growth after one month ; the development 
is not completely stopped before the acidity is over 1 per cent, or the 
percentage of salt about 2 per cent. The mould-growth on the 
surface is very much influenced by the degree of moisture of the 
atmosphere, the drier the air the less the development. If samples 
are kept in a very dry atmosphere the growth stops at a lower 
concentration. This is due to the fact that evaporation takes 
place from the surface, and a thin layer of a higher concentration 
is formed, in which the mould spores do not germinate. 


Potato Spraying Trials. 

An extensive scries of potato spraying trials was carried out here 
in the Summer of 1918. The majority of the trials w^ere arranged 
by the Food Production Depaitment and were similar to other 
trials carried out at various centres. All the results here described 
were obtained on potatoes growing in the same field. Similar series 
of plots were arranged on (1) Up to Dates grown from Scotch seed ; 
(2) Up to Dates grown from local seed ; (3) King Edwards from 
Scotch seed and (4) King Edwards from local seed. In each case 
there were about forty plots, all the same size and shape. Each 
plot was 14 J yards long and contained five rows of potatoes miming 
lengthways, the rows being 30 inches apart. Each plot therefore 
had an area of two rods. One quarter of the plots were left un¬ 
sprayed as controls, one quarter were sprayed twice with ordinary 
1% Burgundy mixture, while the remaining plots received various 
treatments. As a comparison of the utility of various sprays the 
trials gave no result, hence it is not proposed to give a full des¬ 
cription of all the sprays used. It is sufficient to say that most of 
the plots received two applications of one of the following sprays :— 
Bordeaux mixture. Burgundy with various proportions of soda 
crystals, Burgundy made with special forms of soda, Burgundy 
with substances added to increase adhesive powers, proprietary 
mixtures including powders applied dry, and Copper Stearate. A 
few plots were sprayed only once, and some were sprayed three 
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times. All the sprayings were done as thoroughly as possible with 
Knapsack machines. 

The first spraying was done on June 21st and 22nd in unfavourable 
conditions, the weather being windy and showery. One point 
brought out by these trials was the good adhesive powers of practi¬ 
cally all the mixtures under unfavourable circumstances. If 
only a Burgundy mixture has had time to dry it will not be 
washed off if heavy rain follows immediately. It was also found 
in several cases that a very good coating was left on the foliage 
when a drizzling rain fell before the deposit had even had time to 
dry properly. 

The second application of spray was given on July 17th, no 
Phytophthora having yet been found on any of the plots. A few 
plots were sprayed also on July 31st, the potatoes all being quite 
healthy still. On August 3rd a careful examination revealed 
Phytophthora only on one plant of Up to Date and one plant of 
King Edward, the attack being very slight in each case. After that 
the disease made no progress for some time and it was not until about 
August Kith that it began to be widely distributed and at all notice¬ 
able. The lateness of the onset of the disease was presumably due 
to the character of the weather experienced in June, July, and the 
first half of August. The weather was almost always either hot, 
sunny and dry, or cold and rainy, and there was practically none of 
the warm, dull and moist weather which seems to be most favourable 
to the spread of Phytophthora. After August Kith, however, 
the disease spread rapidly, and by August 31st it was bad on 
the haulm on nearly all the plots. The King Edwards became 
diseased most rapidly, but the Up to Dates, although attacked 
about a week later, ultimately became just as badly diseased. 
No difference in susceptibility between plants from Scotch and 
local seed was noted. 

In almost every case the sprayed plots were as badly diseased as 
those unsprayed. The only exceptions were those plots which had 
been sprayed on July 31st, which were protected against the blight” 
to a marked degree, and showed up as green patches for several 
weeks after the rest of the plot had been blackened and stripped of 
leaves. It therefore appears that the mixtures (ordinary Burgundy 
and Blighty ”) applied shortly before the disease appeared gave 
good protection ; but the same and other mixtures applied a month 
before the appearance of the disease had no effect, probably owing 
to the quantity of new foliage formed in the meantime. 

Under these circumstances no information concerning the relative 
fungicidal properties of the different mixtures was gained. As 
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regards the covering and adhesive powers of the difEcrcnt niixtures 
no appreciable difference was found. 

Owing to continuous wet weather the tubers could not be lifted 
until Noveml)er, and the sound and blighted tubers from each plot 
were then weighed. Taking an average it was found that spraying 
had made practically no difference to the total crop or the percen¬ 
tage of diseased tubers obtained froni a plot. It was surpiising to 
find that the King Edwards, the haulm of which had been so badly 
blighted, only yielded U% of tubers which could be identified as 
blighted at the time they were lifted. Two months later a small 
quantity which had not been clamped were still keeping well without 
showing any more disease, but it was not known how those in the 
clamp were keeping. Of the Up to Dates, 7|% of the tubers from 
Scotch seed and 10% of those from local seed were seen to be blighted 
at the time of lifting. Very many a])j)arently sound tubers, how¬ 
ever, developed blight a little later and so many became diseased 
that no clamping was done. It is thought that about two thirds of 
the tubers finally became diseased. 

Apart from the spraying, these trials show very clearly the superi¬ 
ority, in this distiot, of Scotch over local seed. The local seed con¬ 
tained many rogues, large numbers of sets produced no plants at all, 
and the ])lants which did grow were much inferior to those grown 
from Scotch seed. Hut it is the w'eights of tubers produced which 
show most clearly the advantages of using Scotch seed. Local 
seed of Up to Dates })roduced tons of tubers ])er acre, whilst 
Scotch seed of the same variety yielded 7i tons ])er acre. The 
figures of the crops of King Edwards are even more striking, local 
seed yielding -SJ tons ])er acre, while the Scotch seed gave 10 tons 
])er acre. 

In addition to the above varieties of potatoes about half an acre 
of Scottish Farmer and a few rows of several other varieties were 
grown in the same field and gave some interesting information about 
their different degrees of susceptibility to Ph(/to])hthora. The most 
striking fact was the great resistance of Scottish Farmer to disease. 
On August 31st, when the haulm of Up to Dates was blackened and 
devoid of leaves, unsprayed Scottish Farmer growing next to it 
showed only occasional spots of disease ; and on September 28th 
the Scottish Farmer was still green and only moderately diseased. 
The weight of tubers obtained from this variety was at the rate of 
13J tons per acre, of which only were diseased. Provost was 
another variety which was resistant, though not so much so as 
Scottish Farmer. Arran Chief was less susceptible than Up to Date 
or King Edward, while May Queen was the most susceptible variety* 
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Burgundy Mixtures and other Copper Sprays. 

The Proportion of Washing Soda to he Used .—There appears to be 
some doubt as to the relative proportions of copper sulphate and 
soda which should be used in the preparation of Burgundy mixture. 
It is now usually suggested that a Burgundy mixture should contain 
J % of copper sulphate, that is to say, 41bs. in each 40 gallons, but 
there is a difference of opinion as to the quantity of soda required. 
The formula which has always been recommended by the Irish 
Board of Agriculture contains 5lbs. of washing soda to every 41bs. 
of copper sulphate. Two years ago the English Board of Agriculture 
gave 4^lbs. of soda to 4lbs. of copper sulphate as the most suitable 
proportions, but last year they recommended the Irish formula. 
Pickering has for some time maintained that the theoretically 
correct proportions are 7-21bs. soda to 41bs. of copper sulphate, and 
that this mixture is the best one for practical use. The experiments 
now to be described were started as the result of enquiries and 
suggestions from the Mond Nickel Co. No attempt has been made 
to find tlio chemical composition of any of the mixtures, which 
have only been investigated with regard to their fungicidal pro¬ 
perties and the nature of the deposits they giv^e. In the first place 
it was suggested that the best mixture, using copper sulphate and 
washing soda, was produced by the use of 4*25 parts of soda (uystals 
to 4 parts of copper sulphate, A Burgundy mixture when freshly 
Tnade contains a light blue gelatinous precipitate which remains 
in suspension for some time, but which eventually changes to a 
dense green crystalline form if the mixture is left standing. The 
Mond Nickel Co. tested Burgundy mixtures made up from different 
fonnulai by leaving them standing and noting how long the preci¬ 
pitate remained in the gelatinous condition. It was found that a 
mixture containing copper sulphate and soda in the proportion of 
4 : 4*25 retained the precipitate in the gelatinous state for the longest 
time, and it was suggested that this was therefore the most suitable 
for use as a spray. A mixture in which the precipitate has changed 
to the crystalline state is, of course, useless for spraying, for even 
if it were fungicidal it would not adhere to plants and could not even 
be applied successfully with a spraying machine. 

Laboratory trials of various mixtures similar to the above were 
carried out here, the mixtures in each case containing 1% of copper 
sulphate, while the amount of soda was varied. In every case, 
200cc. of the mixture were put in a tall glass cylinder and the time 
which elapsed before the precipitate crystallised was noted. The 
following table shows the results of a number of trials :— 
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Proportion of Copper Sulphate to Soda Crystals. 


Trial. 

4 : 3-5 

4 : 4*25 

4:4*5 

4:6 

4:7*2 

1 Precipitate crystal- 
^ lised in 


3} days 

2i days 



2 Ditto 

21 days 

6 days 

3 days 


3 Ditto 

3 days 


1 day 

7 days H- 

4 Ditto 


3 days 


1 day 

14 days -|- 

5 Ditto 



1 day 

7 days 

6 Ditto 


2 days 

• 

1 day 

7 days 

7 Ditto 




1 day 

7 days 

8 Ditto 


i 2 days 

1 i 

1 day 

9 Ditto 


I 3 days 

1_ _ J 

IJ days 

1 


It is seen from the above table that the 4 : 7*2 mixture produces 
the most stable precipitate. The 4 : 3*5 mixture also gave a very 
stable precipitate, but a mixture of this composition contains much 
copper in solution and will probably scorch foliage badly. In each 
trial the ])recipitate of the 4 : 4-25 mixture was more stable than that 
of the 4 : 5 mixture. The last two mixtures are identical in appear¬ 
ance and release a good deal of carbon di-oxide but the precipitate 
of the 4 : 7‘2 mixture is of a deeper blue colour and there is no 
effervescence of carbon di-oxide. 

It was soon found that the time required for crystallisation of a 
precipitate was really little, if any, indication of the utility of the 
mixture as a spray. In the first place, the changes which occur 
to a precipitate when left in suspension in excess of liquid do not 
occur under other circumstances. With the idea of testing the 
toxic action of the precipitates on root-hairs various seedlings 
were placed with their roots in contact with coatings of the preci¬ 
pitates on filter-paper which was kept damp. The precipitate was 
then in the form of a paste and it was found to retain its gelatinous 
consistency indefinitely. Also precipitates which were spread as 
thin films on glass slides, or actually sprayed on foliage, if once 
thoroughly dried did not afterwards show any visible change even 
after exposure to the weather. Secondly, if a mixture will give a 
good covering, with fungicidal properties, when sprayed on to the 
leaves of a plant, it is immaterial whether the mixture crystallises 
slowly or quickly, so long as it does not crystallise in less than, say, 
24 hours. For practical spraying work, owing to the difficulty of 
providing vessels for large quantities, Burgundy mixture is always 
made in quantities small enough to ensure its being used within 
24 hours, and usually within only two of three hours of being made. 
The fact that a mixture wrill remain in a useful form for a number 
of days therefore seems to be very little recommendation for it. 

The only tests of the relative values of different mixtures appear 
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to be their covering and adhesive powers, their permanence, their 
effect on foliage and their fungicidal action as actually tested on 
fungus mycelium or spores. 

The character of the coating given by the mixtures has been 
tried both in the laboratory on glass slides and in the open by spray¬ 
ing various plants. Drops of a well-stirred 4 : 4-25 mixture spread 
over glass slides leave a continuous coating when dry. This coating 
when viewed under the high power of a microscope appears to be col¬ 
loidal in structure, and shows no crystals or other particles of any 
appreciable size, but when it is quite dry a network of cracks appears, 
owing to the contraction of the film. This film does not change in 
appearance on keeping in the laboratory, on exposure in a moist 
atmosphere, or even on exposure to rain, though in the last case the 
deposit is very gradually and uniformly washed away. A fresh 
deposit also shows in places colourless crystals, presumably mainly 
of sodium sulphate, left by the evaporation of the liquid of the mix¬ 
ture, but water will readily dissolve these and leave the film of cop¬ 
per compound untouched. A 4 : 5 mixture leaves an almost identical 
deposit with the same properties, the only difference being that a 
film left in a damp atmosphere so that dro})s of moisture condense on 
it produces groups of insoluble long blue crystals of some (topper 
compound, but the film as a whole apj)ears to be unaltered. A 
4 : 7*2 mixture gives a rather less satisfactory deposit, as it is inclined 
to be lumpy and slightly crystalline instead of forrning a quite 
continuous film. T^his deposit forms even more blue crystals than 
the 4 :5 mixture when moisture condenses on it. The above 
observations are the result of a number of separate trials which all 
agreed fairly closely. Whether this formation of crystals of a 
copper compound affects the fungicidal value of the spray has yet 
to be determined, but it seems likely that the deposit as a whole 
will be made less toxic to fungi by the aggregation of part of its 
copper in groups of large crystals. Moreover, if all soluble matter 
is first washed off the dried deposit, then no formation of blue 
crystals occurs when the deposit is afterwards exposed to a damp 
atmosphere. 

Mixtures of these compositions were also sprayed on to goose¬ 
berries and potatoes, and it was found that all the different mixtures 
gave good, almost identical, coatings which adhered well, even 
after rain. Leaves examined fourteen days after spraying showed 
no apparent difference between the deposit then and when freshly 
applied, except that cracks had appeared. No scorching of foliage 
was found on the potatoes, but in every case moderate scorching 
occurred on the gooseberries (Keepsake and King of Trumps), there 
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being no noticeable difference between the different mixtures in 
this respect. It might be noted here that different ways of making 
mixtures of the same composition were tried. It was found that 
it is rather better to pour a fairly strong solution of the copper 
sulphate slowly into a weaker solution of the soda than to add 
concentrated soda to weaker copper sulphate or to mix solutions of 
equal strength. By using the first method of mixing a more 
lasting gelatinous precipitate is formed. 

The fungicidal action of the mixtures was examined in the 
laboratory and in the field. Preliminary tests of the effect of the 
precipitates on root-hairs were unsatisfactory luit seemed to show 
that a fresh gelatinous precipitate had more toxic action than a 
crystalline precipitate. Numbers of tests have been made with 
germinating spores and it was found that the most convenient spores 
for this purpose were those of Cladosporiuni fulrum from tomato 
leaves. By growing tomatoes under suitable conditions a supply 
of this fungus can be obtained almost all tlie year round, and the 
spores germinate readily. The tests were all juade in moist 
chambers on microsco])e slides. In the first tests the following 
procedure was adopted :—A droj) of the Burgundy mixture was 
spread over half a coverslip and allowed to dry. Then a drop of 
water containing Cladosporiuni spores was jilaced on tin* coverslip 
so that half of it was on the plain glass and the other half over 
the pre(apitate : this also was allowed to dry and there were then 
a number of spores adhering both to the plain glass and to the 
fungicide. The coverslip was then used as the covering of a moist 
chamber, the sjiores, of course, being inside the chamber. Usually 
the spores on the control portions germinated well at ordinary 
room temperatures; but once or twice in very cold weather the use 
of an incubator was necessary to start germination. Occasionally 
no spores germinated even on the control portion of a culture, but 
when this haj^pened there was never any germination on the sprayed 
portion, so these quite negative results can be ignored. (Con¬ 
sidering only the cases where some spores germinated it was found 
that in every case the spores on the control germinated well, while 
in half the trials no germination occurred on the deposit and in 
the remaining cases only a very small number of spores germinated. 
The same results were obtained with each of the different Burgundy 
mixtures. Where germinations took place over the deposit it was 
often found that the germinating spores were floating on the surface 
of small drops of water which had formed by condensation and were 
therefore not in contact with the fungicide at all. In other cases 
germ-tubes were growing into drops of water even though the spores. 
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were apparently in contact with the spray. In order to ensure 
better contact between the spores and the spray deposit later 
cultures were prepared in a different manner, the water containing 
the spores being applied to the coverslip first, allowed to dry, and 
the drop of Burgundy mixture applied last. In this way the spores 
were covered by the deposit and contact was assured. In almost- 
every trial of this nature the control spores germinated well, while in 
no case, whatever the type of Burgundy mixture used, did any 
germinations occur under the deposit. That this failure to ger¬ 
minate was not due simply to the spores being covered was shown 
by the fact that spores under similar films of non-fungicidal sub¬ 
stances, such as a gelatin e-tannin precipitate, germinated well. 

Field tests of the relative fungicidal properties of the different 
mixtures unfortunately yielded no results. A number of plots of 
potatoes were sprayed, but the Phytophthora appeared so late in the 
season that the potatoes had made much new growth since the 
spraying was done and became badly diseased in eveiy case. 

The conclusions which can at present be drawn from these investi¬ 
gations may be summarised as foliows :—The 4 : 7*2 mixture will 
keep for the longest time in a condition fit for spraying, while the 
4 : 5 mixture crystallies most rapidly. The 4 : 4*25 and tlie 4 : 5 
mixtures form ecpially good coverings when sprayed, but the 4 : 7*2 
mixture is slightly inferior. All the mixtures adhere and resist rain 
equally well, and all are equal as regards the possibility of scorching 
foliage, fjaboratory tests indicate that all the mixtures are equally 
effective as fungicides, but no satisfactory field tests have yet 
been made. 

Preparation of Bimjiindy from a Ready-made M-Copper 
sulphate and soda crystals finely powdered, thoroughly mixed, 
and dissolved in water were found to })roduce a mixture very 
similar to that made in the ordinary way. The precipitate is 
perhaps slightly lighter in colour, it changes to the crystalline 
form rather more rapidly and the coating it produces is not quite 
so even ; but these differences are extremely slight and a mixture 
so made appears to be quite as satisfactory as ordinary Burgundy 
mixture. Such a mixture of powdered copper sulphate and soda 
crystals cannot be kept, as it very soon begins to cake into solid 
lumps which are quite unsuitable for the preparation of a spray. 
If, however, the powdered mixture is made with the appropriate 
proportion of suitable anhydrous soda instead of soda crystals, then 
this mixture will keep indefinitely, and when dissolved in water 
produces a similar Burgundy mixture. A proprietary article, 
“ Blighty,” is a powder prepared on similar lines which keeps well 
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and produces an equally satisfactory spray when simply dissolved 
in water. All the tests mentioned in the first part of this article 
have been repeated with these mixed powders, and from every 
point of view the resulting Burgundy mixtures have been almost 
indistinguishable from mixtures made in the usual way. The 
precipitate formed, the coating left on spraying, and the fungicidal 
properties as tested in the laboratory all resemble those of Burgundy 
mixture as ordinarily prepared. Here again field trials were mainly 
without result, but plots of potatoes sprayed late in the season were 
protected from blight to the same extent as those sprayed at the* 
same time with ordinary Burgundy mixture. The results of trials 
made with Blighty ” on potatoes in other p‘aits of Somerset 
indicate that a spray made with this mixtnre is as effective as 
ordinary Burgundy mixture as a fungicide, llixod powders of this 
kind require to be in a fine state of division in order that both the 
constituents may dissolve readily, and to be of any. practical value 
the mixture must keep well without (*aking or deteriorating in any 
other way. Given these conditions it a])peaTs that such a powdered 
mixture will produce a quite satisfactory spray, and, of course, 
it is very convenient to use, not nearly so much weighing and 
measuring being re(|uired as when making Burgundy mixture in the 
usual way. When preparing a spraying mixture with a mixed 
powder it is important to add the powder to the wvater slowly, 
stirring all the time. If a large quantity of powder is added at 
once there is a great effervescence of carbon di-oxide and the mixture 
is also of. an inferior quality. 

(U)pper Stearate Spray ~Xn article dealing with the use of 
copper stearate as a fungicide appeared in our Annual Report 
for 1917. At that* time little could be said about the fungicidal 
])roj)erties of this substance though it had been found to give 
a spraying mixture with very good coveiing and adhesive 
powers. This year further tests of its fungicidal properties have 
been made. In this case also field trials on potatoes unfor¬ 
tunately yielded no result owdng to the disease appearing so 
long after the spraying had been done. Laboratory trials, however, 
were more successful. The effect of a copper stearate mixture on 
the germination of Cladosporium spores was tried exactly as 
described above in the case of Burgundy mixtures. It was found in 
a number of separate trials that a covering of copper stearate always 
prevented the germination of spores although the spores in the control 
parts of the culture germinated well. A spray of this character there¬ 
fore appears to be as fungicidal as a Burgundy mixture. It is hoped 
to carry out a conclusive test in the field in the coming season. 
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“ Reversion ” and Resistance to “ Big Bud ” in 
Black Currants. 

“Reversion” in black currants is marked by one or more of the 
follomng characters :— 

(1) The fruit “ runs off,” i.e., at picking time either no 

berries are found on the string or only a very few under¬ 
sized fruits instead of the many pliirnp-oncs of the normal 
bush. These few berries may be at the base or at the 
top of the string. 

(2) There is an extensive growth of the laterals resulting in a 

crowded, instead of an open form of bush. 

{'•]) The internodes are abnorinally long and thin. 

(4) The leaf is sharp ])ointed, abnormally narrow, with a‘more 
than usually serrate margin. 

The disease is nearly always gradual in its appearance and 
frequently parts of a bush will show signs while the rest is (juite 
healthy. 

From the practical point of view the failure of the fruit is undoubt¬ 
edly the most important ])oint, and yet it is ])robable that the 
excessive development of lateral growth and the causes leading to it 
are more likely to supply a key to the ])roblem. 

The buds in a healthy shoot of black currant examined in the 
winter may be divided into two classes, wood and flower buds. It 
is not possible to distinguish them without dissection, but their 
structure and subseejuent history differ considerably. Wood buds 
contain a single strong growing point wra])})ed round with leaf 
rudiments and occur at the base of the year’s shoot and also usually as 
terminals. 

The flower buds are coniposite, having a central flower rudiment 
with the two accessory weak lateral growing points. Most of the 
lateral buds in a last year’s shoot are flower buds though their 
strength varies with their ])osition. 

Wood buds usually make a strong wood growth the following 
year. The terminal wood bud serves for normal extension of the 
bush while in vigorous bushes a few of the wood buds low down on 
the year’s shoot also push out, thus serving to fill up spaces in the 
bush. 

The flower buds put forth their flower in the Spring, set fruit and 
then make a short spur-like growth from one or both of the accessory 
growing points. Under normal circumstances the growth so made 
is never very long. The result of the evolution of these two kinds 
of buds is that the black currant makes long and strong terminal 
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growth, each year’s laterals producing at first flower buds and then 
short spur-like outgrowths. There is not, in a normal specimen, 
very much lateral wood formed. 

From this description it would appear that where in a reverted 
bush undue lateral wood growth has taken place the cause must be 
looked for in some exceptional check to the terminal growing point. 
In growers’ plantations it has been frequently noticed that reverted 
bushes are usually attacked by Big Bud the following year and this 
fact suggested that there is some relation between the two diseases. 
At Long Ashton reverted bushes were divided into classes in June 
according to the virulence of the attack and then examined again 
in the following winter for Big Bud. This was done for two years 
and it was then found that the badly reverted bushes were practically 
always badly attacked by Big Bud the following winter. There 
is little doubt therefore that the two diseases are closely connected. 
As to whether reverted bushes get Big Bud more easily than normal 
or whether mitcd bushes become reverted is not (piite clear at 
present. Several ty])es of reversion have been observed. 

Case 1.—Associated with moderate or large numbers of Big 
Buds. Common at Ijong Ashton. 

In this type the terminal is attacked witli mites sometime in 
June. This check may cause out-growth of the lateral buds 
situated below whose terminals may or may not become mited. 
If the mite attack is not very strong, terminal growtJi proceeds 
normally but the winter terminal bud is found to be a Big Bud. 
Consequently the following year the laterals below it make an 
unusual wood growth and the bush becomes filled up \vuth thin 
wood shoots. 

There are many minor variations, according to wliether the shoot is 
strong or weak, or whether the mite attack is strong or weak, but 
.the ultimate result is an undue development of lateral wood shoots. 

Case 2.—Reversion of a Big Bud resistant variety. 

Through the kindness of Messrs. Seabrook, of Chelmsford, I 
was enabled to examine reverted shoots of their “ Seabrook’s 
Black ” variety. This variety would appear to be resistant to 
Big Bud in the east of England and yet it reverts. 

An examination of such shoots revealed some interesting points. 
Beside normal buds four other kinds could be found. 

(a) Big Buds containing mite. These were very uncommon 
and practically always found low down on the shoot. 

(h) Round swollen buds like small Big Buds but containing no 
mite. 
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{c) '' Killed ” buds, one-third the normal size, much more 
pointed, with a dead and dried up growing point. 

{d) “ Blank” buds. In these cases there was no sign at all of 
the bud that should have been in the axil of the leaf scar. 

Further examination led to the supposition that (a) and (c) were 
the result of mite attack, [d) were probably, and (h) possibly so. 

Killed buds are due to a strong mite attack during the summer 
on a weak bud. As a result the growing point is killed and thus the 
mites themselves are starved. The variety becomes, therefore, 
resistant. This hypothesis was confirmed in the following summer 
when such cases were actually observed. 

If, however, the bud is stronger, as in the earlier formed ones or in 
general in a wetter climate, the growing point is not killed and the 
bud subsequently becomes big. The evidence for these assertions 
may be found in a paper by the Author in the Annals of Applied 
Biology, Vol. V., No. 1. 

This will explain, therefore, why Seabrook’s Black develops 
Big Bud in the moister climate of Ijong Ashton while remaining almost 
free in the drier climate of East Anglia. The fact that mite attacks 
Seabrook’s Black though it seldom produces Big Bud supplies a 
possible reason for this variety reverting, always supposing that 
interference with the terminal bud is a necessary factoi*. 

Case 3. —No mite or Big Bud present. 

(vases of reversion can often be found in bushes where both Big 
ihid and mite appear to be absent. These cases are very puzzling 
and no satisfactory explanatioji can bo given. In such reverted 
material of “ Seabrook’s Black ” it was found that most of the 
terminal buds were flower buds. Measurements showed that 
flower buds were only formed at the terminals when growth was 
moderate or feeUle. 

In such a bush, therefore, one might have supposed that a definite 
terminal check would take place the following growing season. 
There would be no strong vegetative growing point at the apex of 
the shoot but only two very weak accessory growing points one on 
each side of the flower rudiment. 

For a time, therefore, until one of these accessory growing points 
had definitely taken the lead and become strong the shoot might be 
expected to behaive as if the terminal bud was a normal one but was 
suffering from a check. This attempt at an explanation does not, 
however, fit in with the facts. If a bush be deprived of its normal 
terminal buds in the early spring it does not revert though it should 
do so if the check to the terminal growing point was the only con- 
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dition. What actually happens is that two or three buds just below 
take up the growth and themselves form new, though weak, leaders. 

The lateral buds farther down are not stimulated and the bush 
resembles in no way a reverted specimen. 

Case 4.—^Aphis attack. 

Where aphis attacks a strongly growing shoot in summer time the 
lateral buds immediately below the attacked part become converted 
into leaders. This process causes the bush to become filled with 
wood shoots, causing in that way a superficial resemblance to the 
woody growth in a reverted bush. 

Case 5.—Through unknown causes. 

A peculiar form of reversion occurs in very young bushes that 
have been cut down immediately after planting and therefore 
cannot be accounted for by any interference with the terminal 
growth. Instead of making the usual straight growth with broad 
leaves considerable branching occurs from the laterals made during 
the current season. The leaves are markedly pointed in shape 
and the fruit drops, prematurely. In such cases reversion occurs 
before any possible interference with the terminal buds could take 
place and the explanation must be sought elsewhere. The evidence 
so far points to these cases being chance seedlings, but no certain 
conclusion can yet be drawn. With regard to reversion occurring 
in older bushes there seems to be no doubt that marked develop¬ 
ment of lateral wood is a concommitant, but whether this is a 
cause or an effect is difficult to say. It is equally conceivable that 
some cause makes for lateral bud development involving loss of 
supplies to the developing fruit as that same cause makes for loss 
of fruit so that the excess of food is forced into the lateral buds. 


X.—ANNUAL REPORT OF THE CONSULTING CHEMIST. 
(Dr. J. A. Voelcker, M.A,, F.LC,) 

Fourteen samples, as against six only in 1917, were sent me by 
Members of the Society for analysis, during the past 12 months. 


The list of these is :— 

Feeding Meals . 3 

Refuse Manurial Materials. Ij 

Milk 1 

Soil 1 

Waters . 6 


14 
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1. —Feeding Meals. In the first case a meal stated to consist of 

rich nut meals,” and costing £21 per ton, was found to 
consist mainly of Oats and Barley with a little earth-nut 
and coco-nut meal, together with a large quantity of 
weed seeds. It was worth nothing like the price charged. 

In another instance a mixture, avowedly of waste mater¬ 
ials and used as a substitute for Oats for horses, was 
found to be not nearly as devoid of feeding value as had 
been supposed. It consisted, in the main, of grass and 
clover seed screenings, among which were a few oats, some 
flaked maize, wheat and barley. It gave 4*23 per cent, 
of oil and 13*87 per cent, of albuminoids. 

In the third case a sample sold as ^'Feeding Meal” 
was found to be nothing but Bean Meal. 

2. —Refuse Manurial Materials. The first was of Town Refuse, 

taken from a heap of what had been accumulating for a 
number of years, and so had become much heated and 
decayed. Speaking generally. Town Refuse is of very 
uncertain character, owing to the amount of useless matter 
in it, such as broken glass and china, old tins, etc. The 
sample in question, however, the analysis of which is 
appended, was decidedly above the average, and would 
be very useful, especially on heavy land, in opening it up. 
It contained quite appreciable amounts of phosphoric 
acid, lime and nitrogen, as well as vegetable matter, and 
was by no means wet. Its value, as a substitute for farm¬ 
yard manure, might fairly be put at half as much again as 
that of ordinary dung. 


Water . 

... 30-20 

Organic matter . 

... 22-04 

^Phosphoric Acid . 

-89 

Oxide of Iron and Alumina 

... 11-78 

Lime ... 

3-04 

Magnesia, Alkalies, etc. 

8-25 

Insoluble siliceous matter... 

... 23-80 


100-00 

Containing Nitrogen 

-75 

Equal to Ammonia 

-91 

^Equal to Phosphate of Lime 

1-94 
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The other two samples were of mud f)htaiiied from 
(‘leaning out an old pond. As is usually tlu^. case, where 
labour can be had and the distance the material has to be 
carted is imt great, such refuse is well worth usijig, especially 
as a dressing for grass land. The advantage is increased 
when, as here, the mud contained an appreciable amount 
of lime. One sample contained 7 *(3 per cent., the other 
17-7.J per cent, of lime, reckoned on the water-free sample, 
o.— Milk. The one sample sent was of good (|uality and contained 
Fat 4*25 per cent., solids-not-fat 8*75 per cent. 

4.— Soil. The sample sent was from grass land that had recently 
been ploughed up for arable cultivation. It came froin 
Monmouthshire and was a red-coloured deep clay loam, 
very uniform in character. Analy.sis of it gave 


8oil dried at 

Organic matter aiul loss on heating 0*75 
Oxide of Iron and Alumina ... 10*71) 

Lime ... ... ... ... *5) 

Magnesia ... ... ... ... 1*05 

Alkalies, etc.... ... ... ... •(34 

Insoluble silicates and sand ... 80*01 


100*00 


Two points in this analysis are very striking. In the 
first place the amount of vegetable (organic) matter is 
distinctly low for newly-ploughed-uj) grass land, and, 
secondly, the excess of magnesia over lime is very marked, 
there being three times as much magnesia as lime. Where 
such is the case the land will undoubtedly require to be 
freely limed. 

5.— Waters. Of the six samples sent, five of them were in pursuance 
of the question referred to in last year's report, and where 
complaints of the furring ” up of iron pipes had occurred. 
In that report I mentioned means of dealing with this 
difficulty. 

The sixth sample was a thoroughly good dl inking water 
containing 15*08 grains per gallon of total solid con¬ 
stituents, and being very free from dissolved organic 
matter and impurities generally. 


j 
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Agricultural Organization. —English farmers have in the past 
troubled verv little about agricultural organization: but the 
future success of agriculture, from the point of view of both the 
farmer’s pocket and the Nation’s supply of good food at a reasonable 
price to the consuming population, will depend on the degree in 
which we succeed in organizing the industry. Of all our agricultural 
questions, this one of organization is by far the most important. 

By agricultural organizatioti ” I mean the business organization 
^of the industry ; an organization by which the cost of production 
is reduced to a minimum ; by which the selling of the farmers 
pioduce is effected on the best business lines and at the lowest 
cost; bv" which the whole commeicial side of agriculture is diiccted 
by the best commercial brains that money can procure, and no one 
engaged in it who is not needed, while everyone who !«=> engaged 
IS efficient; so that the industry shall not carry on its back anv 
superfiuoii’) profit-takers. Under such a system the farmer can 
devote his wffiole time to his farm and leave buying and selling to 
men with commercial training who understand the job better than 
he does : who yet are so employed and paid that the farmer’s 
interest is their interest. Every great manufacturing industry is 
organised to-day in this way. World competition would be im- 
j)osbible without it. English agriculture alone remains imagining 
that it can do what no other industry in the world can do. 

Organization is not a side issue—though I fear that many 
farmers still so regard it—but the life-blood of the industry. 

Let us take a general survey of what English agriculture was 
before the war and what it is likely to be after the war: and sum 
up the leading characteristics of the old age and the new. 

There are two features which stand out more clearly than any 
others in the picture of what British farming was before the war. 
The first is that the Nation took little interest in it, and consequently 
the State neglected it completely. With the exception of an 
Agricultural Holdings Act, the tenant-farmer took little change 
out of the politician. To help the industry as a whole, because the 
nation needed it, never occurred to a British Government. 

The other feature is to some extent the natural corollary of the 
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first; the complete freedom of the farmers and their independence 
of Government control. 

How much was there of good and how much of bad in this state 
of affairs ? Freedom is good; and I believe it to be absolutely 
essential to the welfare of this country, in the highest sense, that 
our farmers should remain a race of really free men, earning their 
livelihood on their own farms, taking their own risk, and making 
their own profit. They have been the backbone of the nation during 
the war, whether in the trenches or on their own fields. The 
preservation of their freedom is one of the first duties of states¬ 
manship. So far so good. But our farmers have perhaps a little 
overdone the spirit of freedom. They were so independent in 
character that they insisted on being independent of each other, 
and were Unwilling to enter into that effective combination, so 
essential for biii^iness strength. Bach farmer was like a cyclops 
living alone on his own farm ; suspicious of his neighbour ; resenting 
help lest it should become interference ; often unwilling to learn 
new methods, and usually contemptuous of science. Our exper¬ 
ience during the war makes us almost shudder when we hear the 
words State control,” and there is a temptation, when we look 
back to the State’s indifference and aloofness, in those far-off 
days before the war, to think of it almost as an elysium : but 
second thoughts remind us of the tragedy of the last two decades 
of the nineteenth century, when the low prices of imported cereals, 
dictated by the competition of virgin soils and low ocean freights, 
jnade it impossible for the English arable farmer to meet the losses 
ordinarily incidental to bad seasons and so ruined many of them. 

This is the other side of the medal, and freedom from State 
interference can be purchased at too high a price if it means that 
the industry cannot be carried on at a profit. 

What are the leading features of the new age ? At present the 
public is watching every movement of the farmers. Why ? Be¬ 
cause the nation through the war has learnt what it was too stupid 
to understand before—viz., that a productive agriculture is essential 
to its security, and, possibly, to its existence. The majority of 
the public see that we nearly lost the war through the German 
submarine, and that for the future we must be in a position to 
feed our population—or most of it—on home-grown food. In 
other words, the State henceforth will regard itself as having a 
direct interest in agriculture. I believe that the days of State 
indifference have gone, never to return; that, whether we like it 
or not, farmers will never again get the complete freedom which 
they had before the war. State control in some measure has come 
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to stay. Whether the kind and degree oi that control will be 
tolerable or intolerable will depend on the farmers themselves. 
To make it tolerable two things are necessary. First, that they 
should produce the amount of food the nation wants, of the kind it 
wants, at the ])rice it wants. Second, that they should combine 
together in an organization which will be strong enough to insure 
that they are treated with justice and that the politician does not 
make impossible demands upon them. While the public has realised 
the importance of home production, the great consuming po])u- 
lation of the country does not as yet understand the diHiculties of the 
farmer nor the cost of production, nor does it care ovei nuich about 
his making a reasojiable profit. Ih’ices have been regulated during 
the war, and price-regulation in a democracy is a little bit like the 
drug habit- it is apt to grow on pe()])le. And the newly enfran¬ 
chised ladies may care more about the price of milk, and bread, 
and meat than about what it costs to product' tlicm. In the 
future, as in the past, there will be unscru])ulo\is ]>oliticians wlio 
will attack the farmer in order to ])lease the urban voter; and 
maximum prices and nationalizing tlie means of production arc 
sure to be prominent ])lanks in their platform. Excessive State 
control, then, is one of the chief dangers which the industry must 
anticipate and take means to avert. 

Another outstanding feature of the new age is to be found in 
the fact that leaders of commerce and industry have discovered the 
possibilities of good business both in farming and in farm products. 
Farmers, if they are not careful, may find thchr birthright taken 
from them. Capitalists are investing money in farming because 
they see that money is to })e made by farming on big lines : in 
other words, by orgaiiizatifui. The small shopkeeper has in many 
trades been supplanted by the large multiple shoj). Multiple 
farming has begun in this country on the same lines. A commercial 
company appoints a skilled manager and runs as one concern a 
number of separate farms, on each of which there was once an 
independent farmer, who is now just a foreman. Sir Daniel Hall 
has made us familiar with the idea of the very large 5,0(J0 acre 
farm. Of commercial farms ” of this sort it is well that we should 
have a few. It is one way whereby the farming of the country 
can be made more efficient. If it were the only way, economic 
pressure might force us to adopt it generally. But the drawback 
of„it is that the nation would lose its race of iniependent farmers, 
who stand for so much that is strong and good in the fibre of our 
national character. And it is not the only way. I am convinced 
that by organization on co-operative lines—i.e., through agricul- 
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tural co-operative societies—most of the advantages of the large 
comTYiercial farm can be attained without sacrificing the indepen¬ 
dent farmer. 

Is the farmer’s birthright only farming ? Why should he lose all 
control of his jiroduce at its very first stage -viz., that of raw 
material ? Why should he not follow it through its later stages 
till it reaches the consumer, and so share in the greatly augmented 
price that the consumer pays, at the same time he might benefit 
the consumer by reducing the intermediate^ costs of manufacture 
and distribution, and so let him have his food at a lower price 
than before ? The farmer grows the wheat. Why should not 
farmers join together and do the milling, and retain the offals of 
their own grain ? 

To-day they sell livii stock to the amount (on ])re-war figures) of 
over £50,000,0(10 a year. Why should they have no share in the 
fresh meat ti*ad(i or in the valuable by-])roducts of the slaughter¬ 
house ? Again, tak('. milk. How much of its profits go into the 
])ockcts of the faianers V It is one of the elemental truths of indus¬ 
trial (‘om])etition that the man who controls the raw material 
controls the manufactured article. Every American manufacturer 
knew it long ago. And now the war has taught it even to English 
manufacturers. Why don’t farmers combine together and take 
business-charge of their own business—at least of their own whole¬ 
saling- -even if they don’t do the manufacturing or retailing ? 
There is literally only one obstacle in the way, and that is un¬ 
willingness to im])rove their own business ])osition. 

It is not only from the ordinary capitalist that the capitalist 
danger can be discerned. The small consunmr has become a cap¬ 
italist in tliese days, and lie too is having a slice at the farmers’ 
birthright. There art* some 12,000,000 industrial co-operators. 
They are all consumers, and they are coming into agriculture as 
producers. In the “ Co-operative News ” (which is the paper of 
the movement) for the 7th September last it is stated that the 
Co-operative Wholesale Society—-which has a huge capital- -nowowns 
45,000 acres of land, including over 5,000 acres recently acquired, in 
regard to which they say that “ the land will be used to develop a co¬ 
operative milk supply, and will constitute part of what we hojie will 
ultimately be a huge system of co-operative dairy farms.” The 
industrial co-operative movement has been of great benefit to this 
country, and there should be no hostility between it and agricultural 
co-operation. On the contrary, there is ample scope for cordial 
relations and mutually beneficial inter-trading between the two 
movements—on very large lines. Nor do I think that farmei^s 
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should resent the acquisition by the C.W.S. of land for farining^. 
In the unorganized condition of British agriculture and the absence 
of any organized policy of supplying the consumers’ societies 
direct with the food they need at reasonable prices, the leaders of 
the industrial movement naturally turned to the acquisition of 
their own farms. 

I think we may now sum up the chief features of the new age of 
British agriculture in one sentence. The State, the capitalists, 
and the consumers all have it in their mind to control the farming 
of the country. On the other hand, it is in the real interest of the 
nation that the farming class should be preserved as a distinct 
class in the community, and that they should continue as free men, 
and not become mere salaried bailiffs. There are many convincing 
reasons for that view ; though perhaps I need not elaborate them. 
But if farmers are to be kept alive—and in sound health—for the 
nation’s benefit and their own, they must do two things. Firstly, 
satisfy the State and the consumer by meeting the requirements of 
the population as regards quantity, quality, and price. Secondly^ 
run their business efficiently, or it will be taken from them by tlie 
man of business. There is only one way in which this can be done, 
and it is by organization. 

1 have approached the subject from the point of view of the 
industry as a whole, because it is only by considering the general 
trend of the times that the absolute necessity for organization 
becomes clear. The big farmer knows that as well as being an 
expert in production, he is no mean hand at the commercial side of 
farming ; ai^d he is naturally inclined to say, ‘‘ What am I to gain 
by co-operation ? ” 

My first answer is that he can gain by co-operation (which is only 
one form of business combination) just what every big concern 
gains by joining with other big concerns. The new combined whole 
is greater than any of the individual businesses, however big they 
were. Why have some twenty leading banks of the country 
recently amalgamated so that now there are only five ? Not 
because the twenty banks were each of them inefficient; but because 
their efficiency, great as it was, is made greater still by combination. 
Farmers have often talked of organizing, and the National Farmers^ 
Union is an excellent organization of its kind ; but it will never 
have the power of a trade organization for the very simple reason 
that it has not a large capital at its disposal. It is plainly, then, 
to the interest of the biggest farmer to take the lead in the campaign 
for organization upon which the salvation of British farming 
depend. 
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But there is another argument, and one that will, I think, ap])eal 
to big farmers. The small man depends infinitely more for his 
success in life upon effective organization than the big farmers, and 
the latter can render him invaluable help by throwing in their lot 
whole heartedly with the cause of agricultural co-operation. No man 
who farms less than 300 acres can be called a big farmer, yet only 
three out of every hundred farmers in this country farm more than 
300 acres ; only thirteen farm more than 150 acres ; and only half 
farm more than 50 acres. England, then, is a country of smalt 
farmers ; Wales still more so ; and the big farmers should extend 
the disinterested hand of help to all those small men. Indeed, 1 
put it frankly as a (question of duty. The big farmers can help 
organise the whole farming community of this country, and thus 
render a great service to the Nation. 

There is a side issue, closely affected by our subject, which is 
very dear to the hearts of all of us, and that is the returning soldiers 
and sailors after the war. I was a member of the committee 
appointed to consider their settlement and employment on the laud. 
The committee was unanimous in thinking that it was most im¬ 
portant for the smallholder to belong to a good co-operative society, 
and doubly so if he came to his smallholding without much previous 
experience. It is difficult to prophesy, but I believe that many 
soldiers who were not engaged in agriculture before the war will 
want to take it up when they return, and it will be an immense 
gain to the Nation if they do. In order that they may learn some¬ 
thing of their profession for the life of a smallholder is l)oth hard 
and difficult -they ought in the first instance, if possible, to be 
employed as labourers on the farms ; though the experience of 
inefficient labour which farmers have recently had will not make it 
very easy to get untrained men taken on. Ihit the prospect of a small¬ 
holding in later years and of making a reasonably good living out 
of it is a great incentive to hard work, and it will make these men 
learn their work on the farm much quicker and better if they can 
rely on getting in the future, when they pass on to a smallholding 
of their own, all the help that a completely organized systein of 
co-operative societies alone can ensure. 

Having dealt with the general reasons in favour of organization, 
I want to show what it means in practice. With the general idea 
of a co-operative society most of us are familiar. Experience has 
proved that it is not much use attempting to transplant a particular 
kind of society that does well in a foreign country. Thus, in Den¬ 
mark, there are avast number of small societies, each for one type 
of business. Here in England and Wales we have found that the 
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kind which serves our needs best is the laige society —covering a 
considerable area, and conducting more than one type of business. 

There may be several sides to such a society’s work. But buying 
for its members what they want and selling for them 
what they produce are the two chief ones. And of these two, it is 
easier to begin with the buying side ; and most of our successful 
societies have begun by the purchase for their members of farm 
requirements, such as fertilisers, feeding-stuffs, seeds, implements, 
and so on. As a general rule (and we need not trouble about the 
exceptions), there is nothing a farmer buys which cannot be bought 
better if bought through a co-operative society than bought 
by the farmer individually. The rule is of general appli¬ 
cation, and not confined in any way to a farmer’s business. 
If you want to buy efficiently, you must go to the best sources of 
production. You can only do this if you can buy in sufficiently 
large quantities ; and you can only get the best price if you are a 
customer whose custom means a very great deal to the seller. 

One thing more. The jnan who buys for you must be a first- 
class buyer ; and if you have to purchase different kind of articles 
you must be able to command the servi(‘es of a first-class buyer 
for each kind of article. Your seeds buyer wants a different 
scientific and business training from your machinery buyer, hence, 
if you are to employ different men for each class of requirements 
you must have enough trade to afford the salary of a good man in 
each line and to keep him continuously l>usy. For this purpose 
combination on co-operative lines can be made just as effective as 
combination on joint stock lines. It is obvious that a thousand 
farmeis bulking their purchases of fertilisers and placing one order 
can obtain better terms than any one of them could obtain by 
himself. This they can do by joining a co-oj)erative society and 
employing a manager who understands the fertiliser trade. 

But you may say that whilst an average 1,000 farmers joined 
together in a farmers’ trading society might afford one manager 
and a couple of sub-managers, they would not have enough business 
in each separate line—seeds, feeding-stuffs, fertilisers, machinery, 
etc.—to make it remunerative to employ an absolutely first-class 
man for each department. I agree. But assume that the society 
of 1,000 farmers joins with ninety-nine other societies of 1,000 
farmers each, so that we have 100,000 farmers in farmers’ trading 
societies, if all these societies combine together for the purposes of 
joint buying and run their own wholesale society, they can send to 
it the bulked orders of their various members ; and the wholesale 
society, now having behind it this combined volume of trade can 
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easily afford to employ tliii very best men in eacli line : eornmand 
the very last discount from the manufacturers and import whole 
cargoes on the very lowest c.i.f. terms. 

And if 100,0ri() farnieis can thus join together and win such a 
commanding position, what is there to })rev"ent tlie 423,718 farmers, 
returned in the last annual Board of Agriculture statistics as the 
total number of farms in England and Wales, from joining together 
in the same way atid thus controlling every ton of the farmers’ 
buying market in this coimtry ? There is only (me thing in the. 
way, and that is the slowness of tlu^ BritisJi farmer to see his own 
interest. Provided my premises are sound, farmers can command 
the position absolutely if they will only join together. 

So much for the buying side. Though less has been done as yet 
by co-0])erative societies on the selling side, it is in the long run the 
more itnportant of the two. I have already givc^n, the reason, viz., 
that it is only by concerted action you can retaiji control of what 
you ])roduce in any one of its later stages. Yet in wholesaling, 
manufacturing and retailing there is as much money to be made 
as in the ])rodu(‘tjon of the raw material. 

Direct profit is not the only gain. Supposing the bulk of the 
wheat crop were disposed of through your eo- 0 ])erative organization, 
you would not only make sure that each farmer got from iiis owii 
society the full price that the cjuality and condition of his grain 
justified—and it often ha])pens that the manager, who is a grain 
expert, will give a member 2s. or 3s. a cpiarter more than he has 
been offered on the market—but your wholesale ^society would 
juake it a condition of its sale to the millers that they should return 
the whole of the offals. You would thus kill two birds with one stone, 
selling your corn and making sure of your feeding-stuffs, and the 
millers would know that if they were not reasonable the capital 
resources of the Farmers' Wholesale Society would enable you to 
start milling on your own account, just as the C.W.S. the whole¬ 
sale society of the Industrial Movement—^does to-day. 

Up to now, although a good deal of corn is sold through the 
societies, more has been done on the selling side in milk than in 
other produce probably because the advantages of common 
collecting, cooling and selling are peculiarly obvious in the case of 
milk ; and the milk dej)()t readily lends itself to the manufacture 
of cheese and other milk products in the flush season. This summer 
our dairy societies have been dealing with about 15l),000 gallons of 
milk daily. 

With fruit and market garden produce co-operative selling has 
made good progress for the reason, as everyone knows, that fruit 
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must be well graded and packed to r.ell well. Indeed, the Americans 
say that"" a well-packed article has already sold itself ! ” 

Poultry and egg-collecting and bacon-curing are other subjects 
of co-operative activity. During the last twelve months co-opera¬ 
tive slaughter-houses have been started. We have five of these in 
full work now. There is no reason whatever why, if the farmers 
will only make up their minds, they should not have just as big a 
meat business--with all its valuable by-products -as any packing¬ 
house of Chicago. 

The extension of the buying side of co operativ’^e trade will make 
for better farming bv insuring good quality in feeding-stuffs and 
fertilisers, for every society will see to the analysiBut the level 
of farming can be raised in other w^ays too. A State or county 
expert adviser is now looked on a little bit askance by the ordinary 
farmer - probably because of a feeling that the official expert has 
no direct interest in the pecuniary results of his advice. But if, as 
a member of a co-operative society, I voted for the employment 
of an expert by the society, I should at once feel that the man was 
my servant, and that my interest was his interest, and be glad 
enough to take his advice. Through the societies a much more 
intimate relationship coxild thus be set up with the system of 
agricultural education in the county. In farming the lesson that 
really teaches is the object-lesson : seeing is believing ; the difference 
before your eyes of a croj) grown in the right way and one grown in 
the wrong way is convincing. So are properly kept milk records 
of a good dairy herd. Why should not societies arrange for demon¬ 
strations in cultivation, dairy records, cost accounts, etc., on the 
farms of selected members in different jxarts of their district ? 
This would solve the difficult and pressing problem of demonstration 
farms. 

Another need of British farming can be met by co-operative 
organization, and that is the supply of adequate working capital 
for the small man. The big farmer can get it from his bank easily 
enough ; but the small man cannot. Yet the personal credit of 
the keen, hard-working small farmer who means to get on is about 
the best security in th^ world. If he will only buy his requirements 
from his society and undertake to use them on his farm, the society 
can advance him a loan at interest, and he can get his full bonus for 
a cash purchase : and his society is perfectly safe. This is the credit 
scheme which the A.O.S. have adopted, and Lord Selborne’s 
Agricultural Policy Committee have approved of it in their report 
(Cd. 9079). We hope, with the help of the banks and our whole¬ 
sale society, to get it into working order at once. 
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There is hardly any department of the industry where co-operative 
organization would not bring advantages. Take, for instance, the 
question of labour. Economy in labour is of the highest impor¬ 
tance. Much could be deme by spreading farming operations over 
the year on Mr. Wibberley’s system of farming on factory lines : 
but, apart from that, the chief saving is to b(? looked for from 
labour-saving machinery. The small farmers of the country 
cannot own much of it, or, if they do, cannot give it remunerative 
employment because it will be lying idle too long. If they want 
it, they have to hire it. Which will be the cheayxu’—to hire it from 
a contractor or for their own co-operative society to own it and 
hire it out to them ? Why should not machinery, with expert 
labour attached, be regularly let out on hire by the co-operative 
society to its members ? 

Or, take the c[uestion of live stock. Why should not the society 
own bulls, stallions, boars, etc., and let them out on hire ? The 
use of inferior bulls is a curse of British farming. \V"e all know 
how much the milking herds of the country could be improved. 

Such is the general policy of the Agricultural Organization 
Society. The membership of affiliated farmers’ societies to-day is 
about 00,000 and of allotment societies about 70.000, and the total 
turnover about £8,000,000 sterling : a small proportion of the 
whole, I agree, but still substantial and rapidly growing. 

An agricultural co-operative society formed in the interest of all 
farmers of the district should embody the following principles in 
its mles :— 

1. Membership should Ik‘ confined to cultivators of land. 

2. Capital sliould be found by the members. 

.‘k Interest on capital should be limited to a reasonable rate, 
say 0 per cent. 

4. The total issue of share capital should be unlimited, so 

that shares should not enhance in value. 

5. Balance of profits should be distributed amongst the mem¬ 

bers in the form of a bonus on business done through 
the society. 

A society on these lines can be registered for a sovereign, and will 
not be subject to payment of income-tax. It is the only form of 
combination which will make certain of all the profits from com¬ 
bination accruing to those in whose interest the combination is 
formed. 

Small societies are not desirable as a rule. Efficienc}' is infinense-^ 
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ly })r(>jiioted by having a strong society covering a fairly large area 
and combining all the various functions referred to. It is only 
by doing business in a fairly big way that the society can afford 
to have the best head manager and managers of depaitments, and 
can do its work at tlie tninimuni of cost in proportion to turnover. 

It must be borne in mind that agricultural co-operative societies 
do not, like joint stock companies, lay themselves out to make 
profits ; their niain object is to supply their members with the best 
goods at the lowest ])rice. They must, however, allow sufficient 
margin in* their ])rices to cover trading contingencies, and the ])rofits, 
if any, arising out of this margin are distributed in the form of 
bonuses. 

Laige as well as small farmers belong to our societies. The 
average area farnied by members of the Eastern Counties Society 
in 1917, with its 1,800 odd members (since increased to 2,400), was 
over 250 acres. 

The A(fricnltural Whole.mlc Sovietjj. which the A.O.S. has 
helped to get into order is now in full swing at 48, Mark Lane, next 
to the (^)i‘n Exchange. A reasonable scale of share capital for 
societies joining it Inas been agreed to (£1 per member plus 2 per 
cent, on turnover for farmers’ societies, and Is. per member plus 
2 per cent, on turnov'er for allotment societies), and as its usefulness 
becomes a])parent it will be easy to increase its capital. 

The directors are elected by the societies, and there are sectional 
boards—farmers, trading, dairy, allotments, etc. —elected by the 
societies in each section, so as to make sure that each department is 
directed by men with special knowledge, subject only to the control 
of the general board. The A.W.S. is already making and repairing 
dairy churns, and has two expert dairy engineers in whole-time 
employment. 

The duties of the Agricultural Organization Society are to h(4p 
the farmers, small holders and allotment holders of the country to 
form themselves into co-operative societies on sound lines, and to 
hel]) tliese societies with expert advice in various ways and get them 
new members after they have been once started. The cordial 
relationship which has been established between the allotment 
holders affiliated to the A.O.S.- -and there are now about 70,000 of 
them—and the farmers is one of the best bits of work the A.O.S. 
has done for the future of agriculture in this country. The A.O.S. 
has been re-organized this year and put on a purely democratic 
basis. A great majority of its Governors are now elected by the 
farmers’ societies in the fifteen branch areas into which England 
and Wales have been divided ; and each branch has been given a 
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large measure of local autonomy mider its local coiumittci^s elected 
by the societieis trading in the branch area. 

In addition, the A.O.S. branch committees are to act as local 
advisory boards for the A.W.S. The whole movement is therefore 
now democratic. The farmers’ organization is run by the farmers 
for the farmers. djEsruE Scott in Fanners' Clnh Journal. 

A Revision of Breeding Methods.- -'*'he time seems to be 
coming in the near future when the (rovermnent will exercise a far 
greater ])Ower than hitherto in the mattei* of live stock breeding. 
The Board of Agriculture’s liv^e stock sclunin^ is o!i a very firm 
foundation when it seeks to increase the keeping of authentir* milk 
records and to enable good sires to be placed at the disposal of 
small farmers for the ])urpose of grading up their stock. Ilowf'vei*, 
it must never be forgotte?i that private enteiprise and skill have 
enabled these schemes to be pos.’.ible for tluw providt'd in a higli 
state of perfection the materials with which to work. Xow the 
proposals [mt forward in some <piarters for a gentMal (Government 
control of live stock breeding by using licensed sires would in effect 
revolutionise the stock breeding industry. In many ways the 
present methods have much to commend them : yet no one can 
deny that a system of licensing would ])lace Britain as a live stock 
country in an even superior position to that which it occupies to-day. 
As to what form a system of licensing would take we have a very 
limited idea. In the case of stallions we are told thev are to be 
}>assed for soundness. This is a very desirable thing, but how often 
do the opinions of veterinary men come into direct contiict on this 
very point? As. an instance of this, one has only to note the. 

spinning ” of a young stallion at the Newmarket Hackney Show, 
which several other veterinary surgeons afterwards certified to be 
sound. There is another exam])le in the writer’s own experience, 
when a horse sold at Peterborough was turned down for side-bone 
by one vet., and certified as sound by another. There ought to be 
no excuse for using an unsound stallion to-day, when most of our 
leading Breed Societies—and these represent the individual breeders 
—do not deem an animal worthy of any prize or honour if it is not 
sound, and, what is more, there is no lack of famous horses as a 
result. The sire is in a different position to the dam, being able to 
influence such a large number of progeny, and the pre-disposition 
to certain diseases in the offspring of an unsound sire is an undisputed 
fact. It is unfortunate that the need has arisej) for supervision in 
this direction, but it will have a very desirable effect, for in many 
cases the unsound sire is the cheap one. 
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Turning to the world of cattle, one wonders what will happen 
here. There has been a great deal of inconsistency shown on the part 
of some breeders. We find that it is possible by a constant process of 
selection to build up a strong herd of dairy cattle from most of the 
■exitsing breeds. But, on the other hand, how often ig the sire used 
responsible for causing a decline in the annual milk yield ? There 
is certainly no more difficult task facing any breeder than that of 
choosing a fresh sire to head a dairy herd. It is not always safe 
to brand a bull of the beef ” type as being useless in this direction, 
neither is it wise to rely upon dairy ” characteristics solely ; 
there is a superior and safer method, and that is to select the bull on 
the merits of his sire and dam. In the last few years there has been 
a boom in the Cumberland and Westmorland cattle for their dairy 
qualities, and there is no mistake that when these cattle are bred 
tnie to type they are excellent both for filling the pail and the 
production of beef, combined with a hardy constitution. As a 
result of this, the Penrith district has become a great centre for the 
sale of bulls, but it is surely a grave mistake to think that every 
bull of merit bred in Cumberland or Westmorland is fit to go into a 
herd of dairy cattle. Authentic records as to the achievements of 
the dam’s and sire’s family at the pail, alone will settle one of the 
chief problems w'hich must be at the back of every dairy farmer’s 
mind. It has been too much the custom in the past to buy the 
dairy bull on the dam’s record alone, but it should not be over 
looked that the sire is equally responsible. The horse-breeder in 
buying an animal invariably asks first and foremost about the breed¬ 
ing of the sire, but too often the cattle-breeder is satisfied by an 
inspection of the dam alone, and this is a point which demands the 
closest attentioji of every breeder. Having once secured a bull 
possessing desirable qualifications, it is not too much to urge that 
he should be kept alive until his progeny come up to calve. The 
proof of his worth would then be apparent in the udders and milking 
capabilities of the heifers. 

There has been far too little attention paid to the use of mature 
sires in our herds. The common practice is to buy a bull as a year¬ 
ling, use him for about three years, or even less, and then send him 
to the butcher. This system has been much in evidence up till 
quite recently. It has been responsible for much evil, for by this 
means some very valuable sires were lost to the country every year. 
How often has regret been caused to the breeder of dairy cattle 
when the progeny of a certain bull, now dead, gave excellent returns. 
Unfortunately, our best-looking and highest priced animals do 
not always give the best results, hence there is an urgent need for 
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judging the value of a sire upon his results. Perhaps the surest 
means of effecting this is for a more extensive use of mature and 
proved sires in our herds. A bull is quite capable of getting strong, 
healthy calves up till eight or ten years of age al^ least, and, if any¬ 
thing results go to prove that the mature sire begets the best animals. 
There was no more ardent believer in the value of the aged bull than 
the late Mr. R. Nicholson, of The Gilts, and the innumerable winners 
in the Dairy Shorthorn classes which were bred in his herd serve 
to emphasise the beneficial effects resulting from such a procedure. 
One of the most undesirable features in a frequent change of stock 
bull is that the lierd tends to lo.se any uniformity of type which 
it may possess, while on the other hand, there appears to be little 
doubt that a certain amount of close breeding tends to fix type 
very materially. One family in the Dairy Shorthorn world, viz., 
the Maggie family, boasts of an initial pedigree like this : 

4d. Maggie 5th, by Baron Barrington 4th 33006. 

5d. Maggie 4th, by Duke of Holker 33153. 

6d. Maggie 1st, by Baron Barrington 4th 33006. 

Members of this family are not only exceptional milkers but 
they are also ])ossessed of a certain grandeur of form whereby a 
Maggie can be readily picked out from the other members of the 
herd. The above pedigree also shows that Baron Barrington 4th 
cannot have exercised any injurious effect on the family, and the 
second time his name appears he would be an old animal. 

From this it would appear that there are .many points which 
call for revision in our breeding methods, and there is great hope 
for experiment in this direction. 

Unfortunately, the sheep is outside the scope of the present 
live stock improvement scheme. Nevertheless, there is plenty of 
need for revision in this branch. It has become very evident that 
in some breeds the demands of iancy have entailed serious losses, 
and breeders, in their endeavours to regain what they had lost, 
find they are outclassed by other breeds. No matter what the 
breed is, constitution should be the primary consideration, because 
it is only from sheep with sound frames that the best results will 
be obtained. The choice of a sire is, therefore, of equal importance 
with this as with any other class of stock. Too much reliance 
should not be placed upon the use of a lamb in a flock. Often the 
forward lamb which carries away the prize is disappointing as a 
shearling, and, generally speaking, one can judge the value of a 
shearling better than a lamb. Still, the Suffolk breeders claim that 
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the use of ram lambs encourages early maturity ; and, whether 
this is so or not, early maturity is a very desirable pro))erty, and 
the evidence seems to point to the fact that late maturing sheep 
are products of the past. 

If a breeder, be it of horses, cattle, sheep or ])igs, would make 
progress, he must be «slive to the v.aliie of sound animals in every 
sphere and with these as a foundation he is (piite able to build up 
his ty])es as he chooses. -Henry Robinson in Live Stock Journal. 

Science.— 'I' ’^var has mad(' us see many matters in a new light, 
and especially as bearing on the relations of nations. The world 
strength and influence of a nation is T\ot measured alone by its 
wealth and commercial resources and forre of arms. Its position 
in science as an original source^ of knoAvledge and a leader of thought 
and progress is an eleitient of no small importance in giving it 
authority and commanding respect. Oonspicuous activity in 
science not only advances a nation internally as a direct result of 
its accomplishment and its broad inliuences, but it is one of the 
important elements in determining the rank of a (*ountry among 
nations and rc'spect for its views. It is one of the elements that 
make for pnseminence. 

A nation whicJi can control tlie principal avenues of scientific 
communication between nations and continue to supply the leading 
hand-books and treatises through a iong period lias at its 
disposal an unusual op])ortunity for presenting its views, and 
securing prominence for t hem ; thus exercising a profound influence 
on current science and theory throughout the world. Such 
position gives it a kind of power which is more looked up to and 
acknowledged in time of peace than is its potential force of arms. 
This we have well seen. 

A contest for supremacy does not stop with such boundaries as 
territory, trade, and allegiance. It recognises the advantage of 
influenc'c and leadership, as well as of absolute authority. It 
naturally seeks to retain that advantage, to dominate world know¬ 
ledge, to be regarded as the Nestor of science, to propagate the 
view of its pre-eminence in that field and of the authority of its 
outgivings. 

To gain a commanding authority in science is not less to be 
sought than power in other directions, and it is quite as potent as a 
means of elevation. This is clear from the recognized dependence 
upon science of progress in industry and human welfare. A people 
who can dominate research and scientific thought can in large 
measure influence human development, industrial and intellectual. 
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They become masters in a large sense, with power to exercise a 
control through the forces of influence, competition, priority, and 
leadership. 

Authority secured through pre-eminence in science implies a 
dependence and inferiority or backwardness of those brought under 
it which inevitably restricts national development and independence 
of thought. This is true without the exercise of any oppressive or 
restraining measures. No progressive country can long forge ahead 
in its development and keep pace with the nations of the earth if it 
(lepends on borrowed or transplanted science. It must itself be an 
active and effective contributor, for it has its own special problems 
which it cannot wait for other countries to solve. It must develop 
competent specialists and experts capable of acquiring as well as of 
adapting and interpreting. 

This is peculiarly the case in agricultural matters. Not only the 
proper applications of world knowledge need to be determined by 
careful study with reference to the local situation, but fundamental 
impiiries must be fostered which reach out into the unknown, or 
progress will be held back. Much of the task of scientific develop¬ 
ment in agriculture depends upon activity of this nature. No coun¬ 
try can afford to be dependent U])on another for it. If it is, it will 
necessarily lag behind and it is likely to make many costly mistakes. 

It is recognised, of course, that science is not restricted by any 
national boundaries. It is world-wide, free, and its acceptance and 
incorporation into the knowledge of a nation is restricted only by 
the avenues of communication and the attitude of its people. But 
the provision for scientific investigation and publication should be 
a national one, since it is a matter of national interest and life and 
growth. Second-hand science is tardy, and does not take the place 
or original work. It develops neither the spirit nor the forces for 
investigation. These are national assets and largely of a nation’s 
making. The pursuit of research lends a certain element of zealous 
(competition and pride in the scientific advance of one’s own country. 

The power of knowledge has been given remarkable demonstra¬ 
tion by Germany. Her science in agriculture has alone enabled her 
to wage four years of warfare cut off from the rest of the world as 
effectively as possible. All of the principal countries opposed to her 
have acknowledged her superiority in acquiring and incorporating in 
practice information based on research, which has made her agricul¬ 
ture in many respects the best example of scientific agriculture in 
any country. The influence of her teachings and her example has 
been unparalleled. 

K 
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In this country we have frankly acknowledged in the past that 
much of our agricultural science was borrowed from other branches 
and other countries, notably Germany. For a long time German- 
made science and German-made theories relating to the principles of 
agriculture and their practical application dominated all others. 
They gradually assumed a degree of authority which it has been 
diflScult to overthrow even when our own work has shown them not 
to be applicable. The extent of the activity and the leadership of 
the country in this field, and the authority with which they were 
set forth, led contributions and theories which emanated from its 
workers to be readily accepted and regarded as representing the 
last word. 

The situation was further emphasized by the fact that the results 
of this outstanding activity in research and discussion were reported 
in the standard journals of that country, which were frequently the 
leading journals of science in the world. German scientific litera¬ 
ture was long the most important means of communication, and 
maintained its supremacy in spite of being in a difficult foreign 
tongue. It tended to make the German language the language of 
science. The theory and principles developed out of this investiga¬ 
tion were promptly embodied in treatises and handbooks which by 
reason of the painstaking care in their preparation and frequent 
revision have remained standard for a long period, and even in their 
translation have retained the influence of their origin. 

These circumstances, together with the historical development of 
agricultural science and the striking examples of its application, 
operated to give German science a pre-eminence in agricultural 
theory and practice. For a long time at least it dominated opinion^ 
and investigators were slow to controvert it or to secure the accept¬ 
ance of diverse opinions. Witness the tenacity with which Wolff’s 
feeding standards were accepted, even though they were based on 
infinitely less data than were represented by the many tests of them. 
The question of nitrogen assimilation from the air was a hotly dis¬ 
puted point, despite the experiments of J^awes and Gilbert in 
England, Atwater in America, and others, until Hellriegel reported 
his important findings which have been stamped as classic and 
accepted the world over. In all research the deriving of conclusive 
evidence is of prime importance, but the courage and force of the 
investigator’s convictions and confidence of his audience are only 
secondary. 

Desipte the great influence German methods and results have 
rightfully had on our own agricultural investigation and deductions, 
it is important that we should not subordinate our activities or be 



Science. 


tied to theories and impressions of the past. While it is dilheult to 
shake off the influence of German science upon our work and theories 
and upon the public mind, and this is only important so far as it 
impairs our scientific freedom, the solution of many of our peculiar 
problems requires a measure of independence and self-confldence 
which are now warranted. 

Results and conclusions need to be assessed at their real value and 
significance as judged by the light of our own standards and condi¬ 
tions, irrespective of the source. With a disposition to acce])t with¬ 
out prejudice the results of applications of investigation which fits 
our conditions, it is important to exercise independence of thought 
and criticism, and to develop a measure of self-reliance (*ommen- 
surate with our own opportunities and vast needs. 

The scientific activity of this country (America) in matters relating 
to agriculture has grown tremendously in the past 20 years. It may 
be well for us to recognize frankly that in a considerable number 
of lines more work of an original and epoch-making character is 
being done here than in any other country, and that this places us in a 
position where we need not be dependent on others for the method 
and the fundamentals if we exercise the full measure of our oppor¬ 
tunity. In a number of conspicuous lines, workers in this country are 
doing as high grade of investigation and on as large a scale as in any 
part of the world; and in some lines it is probably not too much to say 
that they are in the lead. This is a reason for confidence and an 
indication that it should not be necessary to wait upon other 
countries to do the pioneer work for us in research or application. 

A great deal of American research has now gone beyond the views 
current abroad and has entered the field of original inquiry. Some 
of it is at variance with teachings we have accepted in the past. 
This is no stricture, for we need theories and hypotheses as means of 
advancing knowledge from point to point, and some of these will 
inevitably be relegated to the rubbish heap ; but the danger lies in 
following, somewhat blindly from force of habit, and accepting 
deductions and applications made undei* a quite different set of 
conditions. Interpretation is no less important than acquiring the 
fundamental facts. Because agricultural science is a composite 
science, and largely an applied one, research and especially interpreta¬ 
tion and generalization in it need to be made with great care and 
with full understanding of prevailing conditions. 

Not all of our borrowed or transplanted science has been found to 
apply. Theories and conclusions in which great confidence was 
placed because of their source have been woven into the fabric of 
our theory and principles and urged in practice only to be found 
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later not wholly applicable under American conditions. Modifica¬ 
tions have proved to be necessary, sometimes even extending to the 
basic principles. This is doubtless partly our own fault, but it 
indicates the danger of accepting and applying unquostioningly 
work from another source and holding to it tenaciously after our own 
experience has cast doubt upon it. 

Illustrations of lines in which American workers are conspicuous 
and are in some instances in the ascendency are found in such sub¬ 
jects as the study of the principles of breeding, the chemistry of the 
various constituents of foods and feeding-stuffs and their special 
nutritive relations, the study of diseases of plants and effective 
means of combating them, the control of insect pests based on life 
history studies, the theory of the action of sprays and other remedies, 
and the functions and relations of water and fertilizers in plant 
growth, etc. In these and many other lines the force and the 
faculties have been developed, and in large measure the support 
which makes their continued pursuit possible with public funds. 

If therefore in some of these matters a point has happily been 
reached where we can more largely stand alone, and where our 
investigators have become leaders and not followers, there is the 
more reason why this position should be maintained and extended. 
There is no reason why we should be dominated or overshadowed by 
the knowledge and science of another people. The intellectual 
independence and the development needs demand that we shall be 
scientifically fit and maintain our research in the front rank. 

We recognize the international character and spirit of science. It 
is a neutral subject. We accept the new contribution on the basis of 
its actual merit as nearly as it may be assessed, without respect to 
its source. But it is well to remember that there is no hierarchy in 
science, no single source or group to which it is committed or to 
w’hich we are to look for it. Theory and discovery are not neces¬ 
sarily worthy of more weight because they come from a source 
which has furnished our most conspicuous supply in years gone. 

In the new world which will exist after the war the United States, 
as a member of a fraternity of nations, ought to contribute to the 
advancement of human knowledge in proportion to its populatioir 
and wealth. The object will not be to gain knowledge for the pur¬ 
pose of dominating the rest of the world but for the sake of making 
our proper contribution to human welfare. We are fortunate in 
having established a great system of agricultural research on a 
public foundation and largely connected with institutions for higher 
education, thus keeping it apart from political and commercial 
influences. 
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We have come to realize already some of the advantages to this 
country of its present position in agricultural investigation and of 
the means of dissemination provided by treatises and periodicals in 
our own tongue. It is quite possible that after the war scientific 
journals and handbooks in the English language, if maintained at 
sufficient grade to merit it, will find a wider market and a wider 
field of influence. We are now able to see that the advantage of 
pre-eminence in a line of science lies not alone in its benefit to the 
industry for which it is primarily developed, but in the prestige it 
may carry among men of science and in the family of nations. - 
Editorial Leader in U.S.A. Experiment Station Record. 

Prodaction and Property. —A Lecture bv Mr. John On. M.A., 
Oxford. 

There is this disadvantage attached to the discussion of questions 
in economics, as compared with those in chemistry and botany, 
that it almost inevitably arouses personal feeling, because it deals 
largely with personal activities and not with the activities of material 
and impersonal substances. Such feelir»g is apt to obscure the full 
situation in proportion to its strength. There is nothing with 
which men have so much difficulty in working as with other men. 
They may grumble at soils, manures, seeds, and the weatlier, but 
they know it is no use to call them names, or to take them into the 
law courts. They must accept those things as they are, and do 
with them what they will do, and the less they say about their 
faults, and the more they do to mend them, the better they succeed. 
It has taken much discussion and a vast number of experiments to 
decide the best methods of handling soils, manures, and seeds, in 
order to get the best crops. That work is not yet finished. It will 
probably take more discussion and as many experiments to deter¬ 
mine the best methods of handling men, in order to get the best 
results, and certainly scientific work in this conne<*tion ha^ not yet 
been seriously undertaken. 

There was nevei a time in the history of the world when an active 
production was so much the object of solicitude on the part of so 
many people. That effectedly modest achievement which was 
praised by Swift, of making two blades of grass grow where one 
grew before, has been set aside by the demands for the production of 
more corn, more milk, more wool and more meat. The menace to the 
life of the country called forth an unprecedented effort in its defence, 
but there has been some confusion and ineptitude, certainly more 
than there would have been if the building up of the national life 
had been a matter of scientific study and habitual work in times of 
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peace. Production as an activity ha^^ been marvellously exalted, 
while serious, helpful labour has not been the object of such respect 
and applause, or its opposite the object of such reproach and censure, 
for many generations. But was not production always the admir¬ 
able and noble thing that it is to-day ? Is it not the activity that 
does everything for us, giving us the foundations of life in the 
shape of food, clothes, furniture, and houses, and the finer things 
like jewellery, pictures, books, and leisure to devote to intellectual 
and spiritual pursuits ? There is no one who does not depend on 
production for whatever he regards as desirable and necessary for 
his enjoyment. It is the activity which supports the man himself, 
.and participation in which develops his life as nothing else does. 

Production gives us clothes, houses and jewellery, and these 
things we call j^roperty. Production, therefore, is the parent or 
origin of property in one sense of the word. But it is related in a 
different way to what is called property in land, the sense in which 
the word is used in this lecture, since land is the basis on which all 
production takes place. Watches are property, but we cannot 
grow corn or graze cattle on them, or run railways over them, or 
use them as the basis of production. Property in land, therefore, 
carries with it the power to control production, to increase or dim¬ 
inish it. If things did seem obscure and complicated in times of 
peace, if there was doubt as to what w^ere the really important 
things at which to aim in order to make the country great and 
strong, the pressure of war has cleared and simplified matters. 
The ideal is to utilise every little flicker of intelligence and skill and 
every pulsation of energy possessed by men and women in cultivating 
the land hitherto unworked or badly worked. To bring land and 
labour together has been the object of every sensible person who 
was in a position to accomplish it. That now has been acknow¬ 
ledged to be the most essential service which can be rendered to the 
country by anyone engaged in agriculture. What is true in war is 
true in peace. Men and women serve their country at all times, 
well or ill. In putting them to work on the land the best is done for 
both, no matter how feeble the intelligence and energy of the people, 
or how intractable the character of the land. The exercise of the 
qualities possessed by both makes for the satisfaction of everyone, 
because it makes both the people and the land better, and leaves 
a greater harvest to enrich the world. 

The two foundations then on which production rests are the 
activities of men and the land on which those activities operate. If 
the actual source of the activities is sought, it will be found in the 
iarmers—in their minds. On every farfn there is a manager of some 
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kind who has framed a scheme more or less well adapted to produce 
the utmost out of the land. Every farmer knows what it means to 
make plans for the working of a farm. He makes a rough or careful 
calculation, according to his character ; he is full of ambitions and 
hopes at one moment, and as full of fears at another, as to the 
success or failure of his scheme. However well conceived this may 
be, it is seldom that it goes through too easily. The soil is difficult 
at times, and when it and the weather get to work together in unfore¬ 
seen ways, they make a rough sea for what is generally a frail craft. 
♦Such schemes can never be too robust or too firmly constructed, any 
more than our best ships can be too sea-worthy. It is true that 
in many respects things are better than they once were, that pro¬ 
gress has enabled farmers to develop their business with more 
certainty, but, in spite of such improvements, there are market oi* 
other risks which make things still difficult, just as high speed does 
in navigation. 

One essential fact, therefore, is that production depends on the 
well-laid plans of men, which Burns says gang aft agley.” The 
climate is beyond their control; the soils can be subdued, but they 
must be held in subjection by management which never relaxes its 
grip, and be supported by a full equipment of capital and labour. 
There is the situation. Hundreds of thousands of farmers apply 
their intelligence to the production of food and clothes, operating 
on the passive but indispensable basis of the land. 

But the manner in which the schemes of farmers are accommodated 
on the land is not decided by its physical qualities alone, but by the 
intervention of the landlords as a class. Under the landlord-tenant 
system, these two classes of men are brought face to face and another 
set of relationships introduced. Questions of tenure and finance 
arise between them, and they must arrange to work together in 
some way. If the schemes for production are born in the minds of 
farmers, they are cradled and nursed in the estate management 
which prevails on the land where they are put into operation, and 
estate management as used here is simply another expression for 
property in land. 

At the risk of being tedious, it may be useful to dwell for a moment 
on this aspect of agricultural organisation. A very large number 
of farmers are directly responsible for the management of land 
through their management of labour, live stock, and crops, and at 
the same time a comparatively small number of landlords are 
indirectly but finally responsible for the management of the land 
through their management of the farmers. This is the important 
position in agriculture, since its occupants possess power and influence 
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which have the most far-reaching effect for good on production, if 
they are properly exercised. Estate management is the manage¬ 
ment of men in a situation where they are by no means easy to 
manage. Landlords and factors must often have said to themselves 
that they have found “ mankind an unco squad.” Let us imagine 
their difficulties when ten or twenty men present themselves as 
would-be tenants of a farm, and it happens that out of the whole 
number not one is pre-possessing, that there is not one who has 
sufficient capital, or who is convincing as a manager. Some may 
not be well educated ; they may be rude, or suspicious, or over¬ 
confident of their own capacities, and altogether unsuited for work¬ 
ing agreeably with others. Where farmers are incapable managers 
or where they have insufficient capital, production is weak, and it is 
hard for estate management to strengthen it. To under-estimate 
the difficulties of the work is a mistake. Anyone may appreciate 
this who honestly recognises the effort which it means on his own 
part to maintain that degree of equanimity, disinterestedness and 
positive goodwill which are necessary for preserving a happy relation¬ 
ship between himself and those with whom he is closely associated, 
and, if inferences may be drawn from all the controversy and all the 
legislation which have taken place with regard to them, there are 
few relations which are harder to maintain in an agreeable manner 
than those of landlord and tenant. All this, and probably more, 
must be admitted, but that having been done, there seems to be no 
sufficient reason for estate managers standing aloof from work which 
inevitably belongs to them. To suggest that landlords and factors 
should act as tutors to farmers, and should put them through a course 
of discipline and training, may seem unreasonable, but this duty in 
some form is inherent in their position. Farmers get control of 
landlords* capital, and, where such a situation exists, the active 
interest of the party who has advanced capital is necessary to secure 
efficiency and satisfaction. The relations of agricultural landlords 
and tenants have never been placed on a strictly economic footing. 
In almost every case there is too little intimacy between the parties. 
Leases, for instance, keep them apart. They are a slovenly arrange¬ 
ment by which trouble is avoided, and under which questions of 
repair and re-construction, of good and bad farming, only 
come up at long intervals, hence the stimulus that ought to 
come from a kndlord’s interest is lost. If it is a question of security, 
a feeling of this with regard to tenure and improvements can be 
inspired in tenants not so much or so well by leases as by an inter¬ 
course which breeds in them a positive conMence, a consciousness 
that they are actually working with landlords whose association 
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with them has as one of its foundations an understanding of their 
difficulties, and a readiness to assist them in overcoming these. 
Leases, if they are adhered to, are apt to give one party an undue 
proportion of adversity to bear, or an undue share in the fruits of 
prosperity, and neither result is consistent with the substantial 
partnership which exists between landlord and tenant. To regard 
property in land as a department in the division of labour may call 
forth objections, but, in the organisation of agriculture,it is essentially 
this, and its merits as a system must be tested by the manner in 
which it serves production. It is the business of landlords to 
accommodate the occupiers and cultivators of land with facilities 
which will enable them to produce the greatest amount, and to see 
that these facilities are properly used. Two kinds of statements are 
made about the relationships of landlords and tenants. At one 
time it is said that their interests are opposed to each other, while 
at another they are said to be identical. Each statement seems 
to be true by turns. Whether the two interests are antagonistic or 
in agreement depends on what the two parties make them. If they 
pull together like a good-going team, both getting out of their joint 
labour what satisfies them, their interests are identical and consis¬ 
tent with each other, but if they pull against each other their 
interests are at variance. This problem is always coming up in the 
division of labour, between employer and employee, between seller 
and buyer, between landlord and tenant. If a man gets wages 
which are clearly and indisputably less than the value of his labour, 
his employer’s interest is benefited at his expense ; if a man makes 
what Burns calls “ a daft bargain,” the other party benefits at his 
expense, and, similarly, in the case where a farmer pays an unduly 
high rent, or where a landlord receives one unduly low. Yet in 
each of these cases it is possible, and it is a sound economic arrange¬ 
ment, to have both parties benefited and satisfied with their co¬ 
operation. The landlord’s interest can be the tenant's, if they make 
it so, and this is the result towards which the main drift of economic 
forces is always driving them. Under the division of labour they 
must work together. There is no escape from this, and working 
together does not consist in cat-and-dog relationships, nor in law court 
relationships, but in reaching and preserving an understanding, 
however hard and laborious the work involved in doing this may be. 

What is the part to be played by landlords in attaining this end ? 
They are in possession of the land on which all producers mu^t 
develop their schemes of production. These schemes change 
periodically owing to changes in markets, or to other causes which 
make for progress. Landlords also have schemes which they wish 
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to develop on the land as a basis. Thus differences arise for two 
reasons, first because landlords may be reluctant to provide proper 
accommodation for the new schemes, and then because they may 
have the desire to encroach on the occupation of others with their 
own schemes. With regard to the first kind of difficulty, it is a 
mistake to regard is as a slight thing. For n\cn with estates that 
have been used in a certain way for years or generations it is not an 
^asy thing to accept a change in use. It is disturbing to have to 
adapt one's arrangements to suit any new enterprise, however good. 
It must resemble the experience of being wakened in the first deep 
sleep of the night and invited to give up your comfortable bed to 
some person who will seem to be an intruder and a nuisance, no 
matter how fine a fellow he is or how desperate his plight may be. 
Landowners do get attached to a certain arrangement of things, and 
it is natural that they should. What is called amenity, pleasant and 
agreeable conditions, are built up during a long or short period, and 
a principal feature of amenity is absence of population and of enter¬ 
prise. To leave agriculture for a moment, the difficulty of the 
situation may be illustrated by reference to railway development. 
Kailway enterprise gave landlords an exceedingly uncomfortable 
time, and landlords gave railway enterprise some equally unpleasant 
experiences. This enterprise had to go on, but many landlords 
hjive never become reconciled to it, and many districts of the country 
remain in a backward state owing to opposition which seems to 
have been narrow in its outlook. The attitude is hard to analyse or 
explain, but it does seem to be inconsistent with the development 
of an enterprise which is essential to the life of the country, and 
with any other interest which one can conceive of as worthy. An 
illustration affecting agriculture may be taken from Scotland. In 
1874: three crofters were tried before the Sheriff-Substitute of a 
certain district on a charge of mobbing and rioting. The principal 
witness for the pioseciition was the factor on the estate. In his 
evidence he said ; “I obtained decree on the summonses of remov¬ 
ing, and, if I wished it, I could have removed all the tenants from 
their crofts and houses in B., as well as from their summer grazings 
in L., because the decrees gave me power to do so. I did not consult 
Sir J. about removing the people. . . I am not in the habit of^ 

consulting Sir J. about every little detail connected with the manage¬ 
ment of the estate.” You considered the removing of 56 crofters 
and their families too small a matter to consult Sir J. about ? ” 
I did.” This is an exceptional and extreme case, illustrating 
one attitude of property to production. It recalls some lively 
controversies ; but the subject cannot be evaded since questions 
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of population and production are inseparably connected. There 
has been in the highlands of Scotland for more than 100 years a 
stubborn contest between landlords and small farmers. In the first 
part of this period it was the resistance of the latter to the encroach¬ 
ment of the former, and within the last few years it has been the 
resistance of the former to the aggression and enterprise of the 
latter supported by the Government. A stop was put to the en¬ 
croachment of the landlords by the Crofters’ Act in 1880, undei which 
the small holders obtained security of tenure, and in 1911 the Small 
Landholders’ Act provided for the enlargement of existing holdings 
up to 50 acres in extent, or to £50 rental, and for the creation of new 
holdings of a similar size. Probably most people^ interested in and 
informed on the subject are prejudiced in favour of or against the 
policy of these two Acts. It was perhaps the only policy which 
couhl have been adopted at the time, but there can be no harm in 
discussing other alternative methods of securing an increase of 
production in the future. 

Landlords generally have not become reconciled to the inter¬ 
vention of the Land Court between them and their tenants, nor 
have they given a friendly reception to the Agricultural Holdings 
Acts. All these Acts have been framed to give tenants more security 
and liberty, while restricting the power of the landlords. They are 
in fact nothing more nor less than a standing criticism and amend- 
inent of estate management. They are based on the assumption 
tJiat certain conditions favourable to the farmer are essential for 
the prosperity of agriculture, and the mere fact of their existence is 
equivalent to the assertion that estate managers had failed to 
provide those conditions. Assuming that, when they were passed, 
nothing else could have served the purpose which they have served, 
is there not reason to think that something different could be devised 
for the future, something more agreeable to all parties concerned ? 

The question will have to be decided before many years, for the 
new determination to secure increased production will certainly 
bear some fruit. A fuller education will lead to the birth of new 
ideas and new schemes for production, and estate management will 
require to be much more accommodating to these than it has been 
in the past. Will the landowners adopt this accommodating atti¬ 
tude ? Will they identify themselves sufficiently with the life of 
the nation which is renewed from day to day in the minds of the 
men who frame better and better schemes for producing more 
wealth? Will they profess, and shape their policy in harmony 
with the profession, that it is not their own first and immediate 
personal wishes which will finally decide what use is to be made of 
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the land, and under what ( onditions it is to be used, but th^t it will 
be the needs of this expanding life of the nation ? No class in the 
country accupies such an important and dominating position as the 
landlords, but, in order to fulfil the duties inseparably attached to 
that position, they must identify themselves with the advancing 
life of the country, which is greater than any class, submit themselves 
to it, and then come up as its leaders and servants. It is a magnifi¬ 
cent position, but one that is difficult to fill. It is so easy for the 
landlord’s office to become what is called an imperium in imperio, a 
dominion inside the supreme dominion of the State, with separate 
and conflicting interests. 

While this work of estate management has the most far-reaching 
influence on the organisation of agriculture, no work has been so 
inadequately performed. Landlords and agents have never mixed 
well, or worked closely and smoothly, with farmers. This weakness 
is illustrated to-day. In the effort to secure increased production 
there has been no serious attempt to use the machinery of estate 
management, which, by its very nature, should have an effective 
grip on every farm in the country. The relations of estate managers 
to tenants are too loose or too uncertain in most cases to admit of 
any stimulus being applied through them. A letter a])peared in 
The Times signed by eleven of the largest landowners in the country, 
saying that they would not raise the rent of any sitting tenant on 
their estates during the continuance of the war. Such a declaration 
may appeal to farmers, but there is nothing in it that suggests sound 
estate management—rather the opposite. But my purpose in 
referring to the letter was to quote a sentence from it. The 
business of farming,” the writers said, “ is in the nature of a part¬ 
nership to which the landlord contributes the greater part of the 
capital, the tenant providing the remainder^ and being personally 
responsible for the working of the undertaking.’' But the partner¬ 
ship, in actual practice, is one of the least satisfactory that could be 
conceived from the economic, or money-making, point of view. If 
the landlords were to regard themselves as directors and the farmers 
as managing directors, in the business of farming, their relations 
would be enormously improved. If they came into the business as 
fully as their stake in it demands and justifies, they would discover 
that their partners or managing directors are hampered by arrange¬ 
ments which no directors in any other business would allow to 
exist. No man is too good for this work of estate manage¬ 
ment. Anyone who performs it well is qualified for the 
highest office in diplomacy or statesmanship. To handle two or 
three hundred farmers engaged in production well demands 
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qualities of the very highest kind. For serious and practical pur¬ 
poses the landlords have stood aloof from this work. They have 
given themselves to a number of other pursuits irrelevant to this 
business, from which they draw so much of their income. Their 
agents are seldom expected to make good the deficiency, even if they 
might be capable of doing it. They arc placed in a position which 
makes them largely Lshmaelites, and many of them are quite unfitted 
to perform what are perhaps the moi-.t delicate duties which belong 
to any class of men, to win and hold the respect of farmers, among 
whom are some of the most capable and shrewd men in the country. 
If landlords for any reason do not administer their estates, they 
ought to employ highly-qualified and highly-])aid men as their 
substitutes, men who need not know mensuration or the principles 
of building and draining, but who can win the goodwill ot farmers. 
Landlords have earned the reputation of Ixing fine fellows in many 
pursuits irrelevant to their own proper business. They are fine 
fellows as sportsmen, as patrons of good breeding in live stock, as 
farmers, and as members of agricultiiial societies, but in estate 
management, the greatest and mobt unique work of all, they have 
failed, because they have always treated it as a secondary vocation, 
unworthy of their whole-hearted devotion to its duties. Education 
is at fault. In our universities and colleges we have courses in 
agriculture, in agricultural chemistry and botany, in surveying 
and other subjects, but [ doubt if we have such a thing as a lecture 
on estate management, as if this, the most difficult art of all to 
acquire, could be learned without effort or training. The scope of 
this paper will not admit discussion of details, but it may be said 
that good estate management does not imply only the ])rovisioii of 
soft and pleasant* conditions for tenants, but frequently involves 
interferences even in what may seem })rivate affairs, which will by 
no means be acceptable at first. Tenants can make havoc with the 
machinery of production in ways wdiich have not been made the 
subject of jurisdiction by landlords or other authorities, but which 
ought to be. 

Let us turn now to another aspect of the subject. The relations 
of production and property liave been rather unhappy in Scotland 
where the small holdings movement has sought to make headway. 
It is unnecessary to express any opinion on the question whether 
small holdings offer the best method of increasing production by 
putting capable men to work on cultivable land. There are other 
methods which might yield similar results in respect of the effect 
on men, land, and production. But the fact remains that a very 
reputable and possibly overwhelming body of opinion in Scotland 
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favours an increase in the number of small holdings on the ground 
that they are economically sound, and absolutely indispensable for 
the maintenance and expansion of the national life, and that the 
process of curtailing the area of agricultural production, and of 
depopulating the country, which has been in operation so long, 
should be reversed by this method. Most impartial people would 
admit that a scheme thus supported ought to have the opportunit}^ 
of being tested by experiment. But the attitude of property to this 
style of increasing production has been unfavourable enough to 
place the movement in difficulties. The creation of small holdings 
was initiated in the Small Landholders Act of 19J1, but the Lindean 
case has made it evident that the refusal to grant the movement 
the economic conditions necessary for its success is to be made 
effective. There are two principles of valuation embodied in the 
Act, the first liaving been taken from the Crofters Act of 1886. This 
guides the Land Court in fixing rents and in awarding compensation 
to owners when land is taken and the claim for compensation does 
]i()t exceed £300. The other was taken from the Jiands Clauses 
Act of 1845, and guides the procedure of the arbiter in awarding 
compensation to owners when the sum claimed is over £300. This 
principle was inserted in the bill by the House of Lords at the last 
moment. The difference between the two principles is that, in the 
first case, regard is had to what the tenants are able to pay in the 
form of rent and compensation, while, in the second, no regard is 
had to this whatever but only to what the owner loses by injury to 
the amenity and value of his estate. The second principle is tho 
one under which land has been taken for railways and other public 
undertakings, such as waterworks, but it is clear that the standard 
of payment which applies in the case of railway companies and 
public bodies, with their power of fixing fares and rates, cannot be 
applied to small holders who have to earn every penny in the face 
of soil and climatic difficulties which try the best equipped farmers. 
Discussing this question a few months ago, in connection with the 
Small Holdings Colonies Bill, The Scottish Farmer said the scheme 
was ‘‘ foredoomed to failure in Scotland, if compensation for land 
taken is to be based on the principles adopted and confirmed in the 
Lindean, South Uist, Garmony, Ballencrief, and Ardfenaig cases.” 
There is little doubt that this opinion is true. The rent fixed by 
the Land Court, together with other sums paid, gave the landlord, 
in the Lindean case a return from the farm greater by £23 a year 
than he received from the previous tenant. But this was increased, 
by £154 a year, representing interest of 4 per cent, on £3,850 awarded 
to the owner by the arbiter, a charge which involves the diminution 
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of the capital which can be devoted to agriculture in Scotland. The 
feature of this case and of the others which is repugnant is that 
they are incidents in a somewhat bitter internecine war, a war which 
has weakened this country in the face of its relentless enemies from 
outside. This makes it exceedingly difficult and unpleasant tO' 
discuss the situation. 

The impossibility of creating small holdings under the j)rinciplc 
of compensation in the Lands Clauses Act must be recognised by 
every intelligent and well-informed person. This fact must have* 
been known by those who thrust that principle into the Small 
Landholders Act. In the Lindean case, from the moment the arbiter 
entered upon his work until judgment was pronounced in the House 
of Jjords, not one instant’s thought was given to the economic 
needs of the small holders, nor to the question what would become of 
their productive enterprise, if such-and-such a decision were madt^ 
binding. The Lands Clauses Act docs not permit that. The 
decision is as sound in law as the law is unsound in economics. The 
arbiter and judges must turn their backs resolutely and strictly on- 
the needs of the enterprise. It is probably only economists who 
suffer thus in their experiments, and chemists and botanists suffer 
indirectly through this economic disability more than they do from 
any direct handicap attached to the development of their own 
sciences. The arbiter in the Lindean case decided that the small 
holdings would depreciate the value of the estate. No outsider 
would dispute that decision on particular grounds. But on general 
grounds any economist would question it. In hundreds of cases^ 
railway companies have been compelled to pay compensation for 
depreciating the value of estates, when the actual result of their 
enterprise has been to increase their value a hundredfold. Increases 
of production and of population are almost universal causes of 
increased value of land. More than 2,000 years ago Cato, in giving 
advice to landlords about choosing the situation of an estate, said:— 
“ Let a thriving town be near it, or the sea, or a river on which 
ships ply, or a fine and popular road.” Population and accessibility 
to roads and waterways made estates valuable at that time. They 
have always done so, and prejudice against them and a policy 
detrimental to their development are unjustified from any point of 
view. The Lands Clauses Act makes it a misdemeanour to bring 
a good road through an estate. The regulation and direction of 
this development in the manner most consistent with the wishes 
and interests of everyone is work of the highest value for the country, 
just as the practice of crushing absolutely, or of crippling, these 
frail infant enterprises by disabling exactions, is pernicious. 



176 


The Note Booh 


Estate management, including the work of land stewards and 
sub-agents as well as of legislators and law lords, is out of harmony 
with every sound movement to-day. Agricultural and other 
technical education has been wonderfully developed, and there is a 
demand for more of it. But why should there be such one-sided 
progress, why should there be any increase in the number of educated 
and efficient men who are to be confronted with this blank, impossible 
situation, men equipped to exercise their faculties on opportunities 
which arc withheld from them ? The education of landlords, 
agents, and legislators in the art of making the material basis of 
production available to the active and educated producers is by 
far the most important pail of education to-day. Every other 
branch of education has outrun this, and its backwardness acts as a 
fatal drag on the progress which everyone desires. For estate 
management landlords require to cultivate a sense of humour, and 
imagination, to be able to put themselves in the place of the tenants, 
and occasionally, when cases come up in which they are both 
parties and judges, to decide such cases even against themselves, 
would ensure a handsome return of every kind. Until imagina¬ 
tion has been cultivated, or the capacity to do to the other fellow 
as you would have him do to you, the Land Court seems to be a 
necessary arrangement. Jt and its predecessor, the Crofters Com¬ 
mission, have improved estate management enormously in the 
Highlands, According to the testimony of landlords, agents, and 
arbiters, it has increased the value of Highland estates, made 
crofteis appear better men to the landlords, and landlords better 
]nen to the crofters. Its cost has been a good investment. It has 
increased production, and kept more men on the land than would 
have been there without it. There is much work for it and the 
landlords still to do. There are capable men and land might be 
measured out in exactly fitting portions to engage their capacities 
fully. This would make the land yield its utmost, make the men 
themselves great and strong, and still further increase production 
and enlarge the life of the country .—From The Scottish Farmer. 

Line Breeding. —^Although inbreeding is very closely connected 
with prepotency, it is very evident that it is not the only factor the 
presence of which is necessary, since although practically all pre-' 
potent animals are either closely inbred or have concentrated blood 
in their pedigrees, a great many closely inbred animals are anything 
but prepotent. When we begin to inbreed a new stock which has 
not been inbred before, we find that the individual animals we 
produce differ very widely from each other in their power to impress 
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their offspring with a uniform type. Now, however closely we may 
inbreed, we are bound to introduce some alien blood, though it may 
only be a small quantity, in every generation. Those individuals 
whose offspring show the greatest uniformity are those in which the 
determinants representing the desired type are strongest; and 
since these, from the commercial and practical point of view, are 
the most valuable, we continue to breed from them, rejecting the 
others. Wc are thus intensifying the strength of these particular 
determinants, until the time comes when they become predominant, 
when our type will be fixed ; but even then the longer we continue 
breeding the more stable it will become. 

We can therefore understand how it was that Cruickshank suc- 
<*eeded in maintaining his type, although many of his cattle had 
only 25 per cent, of the blood of Champion of England in their 
veins, and how a good animal bred upon these lines is able to spread 
his influence all over the whole country-side, and why, in the case 
of an exceptionally fine specimen, he may fetch his weight in gold 
))y public auction. 

Many of us here probed the problem of breeding in the light of 
Professor Wcismann’s ‘‘ Theory of the Germinal Selection,” foi* 
the reason that tliat theory is widely known and has received general 
acceptance ; but no microscope has ever yet revealed to human 
eye the struggle for existence which Weismann assumes to be con¬ 
tinually taking place in the germ cells of every living being. On 
the other hand, Bonhote, in his '' Vigour and Heredity ” (1916), 
had a good deal more ground to go upon, which had been cleared by 
direct experiments, when he formulated his vigour hypothesis. 

To put it shortly, a high state of vigour is the cumulative result 
of generous feeding and a favourable environment, maintained 
during several generations, the benefit which each generation derives 
from them being passed on, on the cumulative principle, to the next. 
A high state of vigour in the individual results in increased size, 
activity, milk production, thickness of flesh, quickness of growth, 
and the rest of those desirable qualities which we value in our 
stock. On the other hand, a low-vigoured animal tends to be a 
scrub. In addition to this, as Bonhote proved in a large number of 
direct experiments, a high state of vigour is inherited as a Mendelian 
dominant, together with the characteristics which are associated 
with a high state of vigour, or, as in some cases, with some purely 
personal characteristic which is possessed by the high-vigoured 
individual. For instance, Favorite 252 was mated with a common 
cow, and the offspring was the famous Durham Ox, which inherited 
in a large measure the high vigour and improved type of his sire in 
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preference to the inferior type of his dam. Again, Eclipse, the 
famous thoroughbred horse, transmitted to his descendents not only 
his high vigour and his speed, but also a peculiar white mark which 
appeared true to type in all his descendants for many generations. 

If a high-vigoured animal is loosely bred, his offspring will inherit 
some at least of his heterogeneous blood lines, and it will therefore 
be impossible for them to be uniform as regards type ; but, if he 
possesses a fixed type himself, this will be inherited by his offspring 
and remoter descendants, according to the Mendelian law, in conjunc¬ 
tion with the high state of vigour, and he consequently proves himself 
to be prepotent. Looking at the matter from this point of view, we 
see that two factors are necessary to produce prepotency : first, 
a high state of vigour to influence the inheritance, and secondly, a 
fixed type to secure uniformity amongst the offspring,—corro¬ 
borating the results which we obtain from a study of pedigrees. 

The ability to impress offspring and remoter descendants with a 
given type is called the Power of Transmission. Without it the 
finest blood, pedigree, ancestry, and individuality, are wortliless. 
We should not be wrong if we were to re-christen it the Power to 
Deliver the Goods ! ! ! Just as the proof of the pudding is in the 
eating, so the proof of the breeding of a herd, flock, or stud is in the 
power of transmission which the individuals in it possess. 

The power of transmission varies greatly in intensity. In some 
cases it is so feeble as to be hardly noticeable ; in other cases it is 
very strong, and persists during many generations. In most cases 
it runs most strongly in one direct channel, which may be either 
through the male or female sex. 

Ijast autumn a shire foal, a few months old, was sold at Peter¬ 
borough, in England, for a remarkable figure. His sire. Champion’s 
Goalkeeper, was twice champion at the London Shire Horse Show. 
Now, he was a son of Child wick Champion, three times champion 
sire of London winners, his stock winning thirty-one prizes at these 
three shows. The next ancestor in the direct line is Carbon, a great 
winner; then comes Harold, twice first at the London show him¬ 
self, and for many years the champion sire of the Shire Breed in 
England. He in turn was a son of Lincolnshire Lad 2nd, another 
great sire, from whom many other great blood lines are descended. 
One can find an equally remarkable list of sires and winners in the 
male line in the pedigree of Earl of Kingston, the Edgcote Shorthorn 
Company’s great bull. Yet, on the other hand, one can discover 
just as large a number of instances in which transmission has been 
through the female line. One very famous instance is that of the 
Darlingtons in the late Mr. George Taylor’s herd of Dairy Shorthorns. 
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at Cranford, which have produced more great cows - milkers, 
breeders, and show cows—than any other dozen families of Short¬ 
horns in the Herd Book. 

Although transmission will flow readily enough through a direct 
line, a considerable increase in its intensity will be reciuired to enable 
it to divert its course from one line of transmission into another, 
whether it be through the opposite sex or through a new line of 
blood altogether. So that, although there may be well-defined 
transmission through one particular line of females, it does not 
therefore follow that we shall be able to maintain its continuity if, 
for example, we take a bull of this particular family and mate him 
with cows of other blood. 

Transmission is very closely connected with what w'e may call the 
'' vitality ” of a family or of a particular strain. We often find a 
family that will rise up all at once, produce a brilliant constellation 
of winners for one, two, or three generations, and then fizzle out 
like a damp squib ; whereas other families will produce great 
winners and great breeders for long periods of time. The 
chief feature in the history of English show-yards, during the period 
extending over the whole of the middle half of the nineteenth 
century, was the unchallenged supremacy of the Booth cattle, and 
this applied not only to those animals which were in the hands of 
the Booths themselves, but also to those in the hands of others. 
The Booth cattle carried ofE all the prizes at all the shows with 
clockwork regularity. An old cow and her descendants for several 
generations, both male and female, would win the prizes on the 
same occasion. In all probability, England’s best cow to-day is 
Bright Jewel, one of Torr’s Brights, whilst her daughter- Bright 
Pearl was Champion at the recent Royal Show at Manchester. 

More than a century ago Thomas Bates purchased over a hundred 
of the best and the best-bred cows money could buy in the whole of 
England. From these he selected the six best, from which the 
Kirklevington tribes are descended. Animals of Bates blood are 
winning prizes in the show-yards and establishing reputations for 
themselves as great sires to-day; and wc must remember that the 
blood which is demonstrating its worth to-day is the same blood— 
diluted and re-invigorated by the infusion of a certain amount of 
new blood it is true but still in the main the same blood—that 
was producing the best animals in Bates’s day and a hundred years 
before that. We must of course recognize that the skill of the breeder 
is a factor in the situation ; but even after making every allowance 
for this, we must also recognize that the vitality of the breed is a 
thing we cannot afford to disregard. 
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In the middle part of the eighteenth century England possessed 
two remarkable thoroughbred stallions—Eclipse and Herod. Dur¬ 
ing their lifetime, and for some time after, there was nothing to 
choose between the two animals or their progeny. Very soon, 
however, the line of Herod dropped out altogether, and only pro¬ 
duced third or fourth rate animals, whilst the blood of Eclipse has 
held an unchallenged supremacy right down to the present day. 
The Herod blood, however, has within the last three or four years 
produced one first-class horse in The Tetrarch. How can one 
account for this ? 

Variation is the most constant factor in nature. It operates 
like a thermometer whose motion is irregular. Sometimes 
the rise will be great and at other times it will be small, and on 
rare occasions, at long intervals of time, its movements will be 
quite abnormal. Let us imagine for a moment that the mean 
vigour of the Herod blood is 50 degrees, and let us suppose that 100 
degrees of vigour are necessary to produce a great horse. It follows 
that it will only be on those rare occasions, occurring at long intervals 
when the vigour rises to its extreme limit in the upward 
direction, that it will touch the 100-degrce mark which results in 
the appearance of a great horse. On the other hand, if we place the 
mean vigour of the Eclipse blood at 75 degrees, it will only require a 
very moderate rise to enable it to reach this point, and, there¬ 
fore, this line of blood will produce great horses with greater 
frequency. 

Let us noAv take a comprehensive view of the whole subject of 
])repotency, transmission, and vitality. In the first place, we have 
the results of Bonhote’s experiments, which prove conclusively that 
variations in the vigour of the individual, or changes in his environ¬ 
ment which react upon his vigour, have a decisive influence upon 
the operation of Mendel’s Law, in many cases so camouflaging it 
that the application of Mendel’s system to such cases has been 
denied, and scientists tell us that in some cases Mendel’s Law holds 
good, whereas in others it does not. 

In the next place prepotency is invariably associated with what 
breeders term ‘‘ character,” whose outward manifestation is that 
robustness and vigour of expression that can only be present whe^e 
perfect health and spirits are co-existent. Regarding this. Professor 
F. R. Marshall, in Breeding of Farm Animals,” tells us that the 
robustness and vigour of expression read in the countenance, and 
mainly in the eyes, and also reflected in boldness of movement, are 
probably the most directly associated with prepotency of all the 
things that may be regarded as contributing to character. The 
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appearance and manifestation of maximum vigour and vitality can 
only be present where all organs of the body that have to do with 
digestion, circulation, respiration, and the nervous system that 
controls all, continuously perform their full work. The maximum 
efficiency of all organs makes up constitution, and is indicated 
nowhere else so satisfactorily as in the expression of the carriage 
and in the general bearing, b^'haviour, and carriage. The presence 
of this condition cannot change the make-up of the germ plasm, 
but it may control its strength and power, and thus give it a much 
higher degree of prepotency than would be ])ossible if the animal 
had been naturally weak or listless and low in physical vigour. 

Then we come to the phenomenon of transmission, which is some¬ 
times so weak as hardly to be perceptible, whilst in other cases it is 
so strong that the blood possessing it is placed in a position of 
unchallenged supremacy. There are, again, natural barriers 
separating channel from channel, which serve to confine the weak, 
but whicli prove no obstacle to the vigorous and strong. Finally, 
we find the members of a high-vigoured family living to a ripe old 
age, whilst a low-vigoured stock, altho\igh they do not exhibit any 
very marked differences in the days of their youth, die off young. 
What is true of the individual is true of the race. A high-vigoured 
race will maintain its high vigour through long periods of time, 
whilst a low-vigoured one, though it may exhibit all the appearances 
of high vigour for some short time, will sooner or later fizzle out as 
did the blood of Herod. 

If these premises are correct it follows that there are only two 
factors which a breeder need take into account: a high state of 
vigour, and fixity c)f type. A high state of vigour will produce those 
desirable qualities which he values in his stock, and which fixity of 
type will secure to him. Vigour and fixity of type combined will 
secure him prepotency, and a high state of vigour will secure to 
him powers of transmission and vitality. 

Although convinced of the beneficial effects of inbreeding, one 
must admit that there is a great deal of prejudice against it. In 
the first place, it is contended that inbreeding will perpetuate bad 
points as well as good ones, and will also accentuate any undesirable 
tendency which may be present in the blood. This is admitted, 
but the answer we make is that we do not give strong drink to 
babes, nor do we place a high-powered motor-car in charge of a 
lunatic. If we are going to take the trouble to breed upon scientific 
lines, it is worth our while to go to some little extra trouble to get 
the very best material as the foundation for our structure. 

The second objection, which is based upon surer grounds, is that 
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inbreeding is injurious to the constitution, and that it results in 
decreased size, vigour, and fertility. Professor Co&sar Ewart once 
declared that the stuff of which animals and plants are made —the 
living clay or protoplasm -has a limited lease of life, and is only 
capable of giving rise to a limited number of generations unless 
revived and rejuvenated by the introduction of fresh blood. As to 
the reason why this is so, there seem to be reasonable grounds for 
saying that vigour is maintained as long as the uniting determinants 
differ from each other chemicalhj^ even though they may bear the 
same unit-characters, but that loss of vigour ensues whenever they 
are chemicallv homogeneous. 

Professor James Wilson, in his “ Principles of Stock-breeding,” 
is convinced that there is scarcely a British breed of live stock but 
was established by inbreeding, and has been maintained in some 
degree on the same theory right down to the present time. But 
although, as a rule, the greatest stockbreeders have practised 
inbreeding, the rank and file have been inclined to look upon it 
with suspicion. 

Does Professor Wilson provide a clue which will reconcile these 
two contradicting sets of opinion ? As practical breeders, we 
know that one of the chief points of difference between a successful 
breeder and one of the other sort, is that whereas the former keeps 
his stock in good condition, the latter does not do them so well. 
Hence, if we are going to put forward the view that inbreeding reduces 
vigour, we arc bound to accept the other portion of the vigour 
hypothesis, and admit that generous feeding and a favourable 
environment will increase the vigour and so counteract the loss due 
to inbreeding. Each class of breeder then speaks as he finds. The 
successful man obtains the beneficial results of inbreeding without 
experiencing its drawbacks ; the other the bad effects of the loss 
of vigour which far outweigh any advantages he derives from the 
type being stable. The system of inbreeding would appear to be both 
profitable and unattended with risks, if one takes the precaution of 
keeping his stock in sufliciently good condition to counterbalance 
the resultant loss of vigour.— Horace G. Recnart, M.A., in Live 
Stock Journal Almanac, 

The Yields of Cereals. —Reports as to the probable yields of grain 
from the different cereal crops in various parts of the world, and 
the influence of these reports upon prices, remind us very forcibly of 
the importance of yield to the agriculturist, and also draw attention 
to one of the great differences between agriculture and nearly every 
other industry. Given a certain quantity of raw material and the 
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necessary labour, most producers can estimate almost exactly the 
amount of the finished articles they can turn out, and so are in a 
position to forecast not only the quantity they will have to sell, but 
also the exact cost of production. With the farmer this is an 
impossibility. He may have good land, cultivate it in the most 
approved manner, manure it with the best of judgment, sow the 
best possible seed, keep the crop thoroughly clean, and yet, in spite 
of all his care, the crop may be a poor one. No estimate based 
merely on the raw material and the labour, however skilful the 
labour may be, is of the slightest value ; for the amount of 
produce he obtains the farmer is largely dependent on factors 
-over which he has no control. 

Complaints are sometimes frequent and come from many quarters 
as to the disappointing yields of cereals. Crops that looked like 
giving large yields have, under the test of the threshing machine, 
fallen many bushels and in a few cases even quarters short of the 
estimates. Of such failures no one seems quite to know the reason, 
but they are most disappointing to the farmer. He has taken every 
precaution to secure a good crop, and by all external appearances 
would appear to have secured it, but the yield is not there—some¬ 
thing has intervened to prevent the proper growth of the grain. 
The actual monetary return to the farmer falls short by pounds of 
what he had every reason to expect. Why these shortages occur 
is a problem well worth investigation and one to which the agricul¬ 
tural scientist might profitably give some attention. It would 
certainly be most interesting to know exactly why it is that a field 
of wheat that appeared to be good enough to yield five quarters an 
acre should, when threshed, yield only four quarters. The discovery 
of the real reasons might quite possibly suggest a remedy, if not for 
the whole of the evil, at any rate for part of it. 

In the present state of our knowledge one can only vaguely 
attribute the cause of a disappointing yield to the season or to the 
land or to the variety. We are quite unable to state even how 
far any one of these vague factors was responsible for the 
result, and we certainly know very little as to how far any one of 
these factors may influence the others. There are, however, con¬ 
siderable possibilities of increased knowledge suggesting a partial 
remedy. It is well known, for example, that certain soils have a 
tendency to produce crops of cereals in which the yield of grain 
almost invariably falls short of the promise, as judged by the appear¬ 
ance of the crop at harvest. Other soils just as frequently produce 
crops that yield as well or even rather better than appearances 
would warrant. There must be some definite cause for this difference, 
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and although the season or the variety may influence the yields to 
some extent, the actual cause of such a constant difference must 
be sought in the soil itself. 

The results of experiments on the manuring of cereal crops on 
different soils seem to indicate that the presence of a sufficient 
amount of available mineral plant food in the soil has a good deal 
to do with the yield of grain. Soils apt to yield badly in proportion 
to the straw are often made to yield much better by the application 
of mineral manures. Phosphates seem particularly productive in 
this way on clay soils, while on others potasli seems necessary, and 
on many others lime is required as well as phosphates. Soils giving 
go6d yields, on the other hand, are more responsive to nitrogenous 
dressings, which would seem to show that they already contain a 
fair share of mineral plant food in an available condition. The 
whole subject is well worth thorough investigation. A definite 
knowledge of the influence of these mineral plant foods on the 
yields of grain might be of great use, in permanently increasing the 
yielding powers of certain farms and soils. It is also quite possible 
that some part of the effect of the season in influencing yields might 
be found to be due to the influences of the weather on the avail* 
ability of the different plant foods in the soil. 

The particular variety of the different cereals sown undoubtedly 
makes a considerable difference to the yield. Farmers have found 
from experience that some particular variety of oat or wheat suits 
their farm, or part of their farm, better than another, and repeated 
comparative trials of cereals at our experiment stations have 
shown that the variety that generally does the best at one station 
need not necessarily do the best at another in the same season, 
while in different seasons the varieties may change places as to 
yield. It has, however, been conclusively shown that certain 
varieties may be depended upon to give always a large yield and to 
be amongst the first two or three in any trials, almost irrespective 
of soil and season. Other varieties commonly grown are just as 
consistently found to be amongst the last three or four as regards 
their yield, and it is certainly remarkable that such varieties should 
continue to be grown by farmers when there are so many far better 
kinds from which they could choose. 

These facts are not without their special significance, and might 
be made far more use of than they are. Climatic conditions we 
shall probably never be able to change, but soils can be improved 
considerably by skilful cultivation and manuring, and many of the 
poor soils of the past can now be made to give far larger yields of 
grain than at one time was thought possible. The necessary manures 
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are already available, and improvements in cultivating machinery 
are already beginning to make possible the thorough and easy 
cultivation of soils hitherto difficult to work. The improved 
varieties of cereals are, moreover, available to everyone at the present 
moment, and there is now no excuse for sowing or further perpetua¬ 
ting the seed of inferior varieties. Several of the new and re-selected 
varieties of oats, barley, and wheat can be depended upon to give 
yields of several bushels an acre more than many of the older kinds, 
so that a little expense in acquiring a stock of seed is more than 
repaid in a single crop. All the new introductions have not proved 
to be successes, but information as to the best varieties and those 
most suitable for particular districts and soils can always be obtained 
from the nearest experiment station, and is available to every 
farmer who cares to write for it. It always pays well to sow good 
seed. Agricultural Gazette. 

Our Waste Lands. —No one who travels about this country carr 
help being struck by the enormous amount of absolutely waste land 
that is to be found in every county and almost in every parish. 
The ordinary person has become so used to seeing it that he is 
inclined to regard it simply as a part of the country, but to they 
foreigner, or to the Englishman who thinks about it, it is a most extra¬ 
ordinary sight. Here is one of the most thickly populated countries 
on the globe, that is dependent on foreigners for the greater part 
of its food supplies, and yet within its own shores are millions of 
acres, that might be growing food, lying waste and uncultivated. 
Some of these lands are poor and barren it is true, but by far the 
larger proportion of them are not really barren at all, and sufEer 
from no climatic conditions that would prevent cultivation. They 
are simply poorer from some cause than the lands of the surround¬ 
ing district and were for that reason left uncultivated in the days 
of the first agricultural settlement of the country, and have remained 
uncultivated ever since. 

Scientific investigations and experiments have shown that these 
waste lands are generally poor in an agricultural sense simply because 
they are deficient in some essential plant food, and that in most 
cases were this substance supplied artificially the land would be 
capable of profitable cultivation. In nine cases out of ten, indeed, 
in millions of acres the deficiency is in lime, an ingredient cheaply 
and easily supplied. Nearly all the sandy commons and wastes all 
over the country could be successfully cultivated if dressed witlv 
lime, and as limestone exists in large quantity in every county,, 
there should be no great trouble or expense in obtaining the necessary 
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lime. It is possible to estimate the exact amount of lime necessary 
to bring about fertility in a soil deficient in this ingredient, so that 
there need be no waste or greater expenditure than is necessary. A 
considerable area of land is still unfertile for want of phosphates, 
generally heavy land, though a good deal of this is being dressed 
with phosphates and gradually improved. One of the most striking 
instances of the improvement of waste land is shown in the results 
obtained by dressing the chalk downs of Sussex with basic slag. The 
remarkable results obtained on some hundreds of acres have shown 
that these almost waste lands are capable of being turned into 
excellent pastures at a small expense. 

In a few cases drainage will be necessary before certain wastes 
can be reclaimed, others will require a good deal of labour to clear 
them of gorse and other bushes, while here and there belts of suitable 
trees would require planting to protect the land from wind. This 
would probably be the case in a good many places in Cornwall, 
where there are probably about 80,000 acres of waste land. Such 
an area would appear to be immense for a single county, but both 
Hampshire and Yorkshire would possess far larger areas. To 
what area the total waste lands of Great Britain extend it would be 
difficult to say, without some statistics not at present available, but 
it would be well within the mark to say that the cultivated area of 
England, Scotland and Wales could be profitably extended by five 
million acres. To this could be added another five million acres of 
land, included in the returns as pasture, that is of the poorest possible 
description, often covered with gorse, fern and heather, and which 
has never received any manurial treatment or care of any kind 
within the memory of man. 

The reclamation of these waste and semi-waste lands is a subject 
that should certainly come within the scope of the committee 
appointed to inquire into the development of the resources of the 
Empire, and would, without doubt, give far better returns for the 
money expended than any scheme of small-holdings, which entails 
taking land from farmers who are already cultivating it. Two million 
pounds spent in the reclamation of waste lands would give 
permanent employment to two or three thousand men, and 
bring into cultivation an area capable of providing bread for a 
couple of million people year after year. A few millions spent 
during the next five years on the reclamation of wastes would 
mean numerous additional farms, if required, for small-holdings, 
the employment of many‘more men permanently in agriculture, and 
ja large increase in the food supplies of the nation. 

It must, however, be stat^ that little or nothing can be done 
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^vithout drastic legislation. The greater area of our waste lands 
have remained waste because, in the periods before agriculture 
became a systematic industry, certain people liad acquired the right 
to graze stock over the wastes, and it has been impossible to introduce 
cultivation vdthout dispossessing these people of their rights. It 
is also quite impossible for these people to cultivate or reclaim the 
land themselves, because they have no right to keep off other people’s 
stock. This ancient and now absurd state of affairs is in itself 
entirely and solely rcporisible for the existence of many millions of 
acres of waste in this country. Ten persons possessing the right 
to graze five hundred sheep or a tew ponies may prevent the cultiva¬ 
tion of 10,000 acres. This frequently happens, and is a thing that 
should not be allowed in the twentieth century and in a closely 
populated country. Well-cultivated and fertile fields run right 
into the wastes, not because the cultivated land is better, but 
simply because it is owned and fenced so that the individual can 
reap what he sows. 

No one would suggest that these people should be arbitrarily 
deprived of their rights without compensation, but it is ridiculous 
that millions of acres should be practically lost to the country 
because of the common rights acquired by a few hundreds of people. 
It is equally absurd that land should be kept out of cultivation for 
sporting purposes, and both problems should be taken in hand at 
the same time. We shall probably have thousands of men needing 
employment after the war, and in what better way could a few 
million pounds be spent than in reclaiming waste land which would 
provide permanent employment for a large amount of labour and 
increase the national income ? It is a question that concerns 
farmers as well as the general public. More land would be available 
for cultivation, and there would be no necessity to displace farmers 
for the provision of small-holdings. Let farmers see to it that money 
is not wasted on absurd schemes for providing employment in un¬ 
productive enterprises when there are lands to be prepared for 
occupation by labour that neither the farmer nor landowner can 
afford to pay for under present circumstances. It is a national 
concern, but one in which farmers should be deeply interested.— 
Agricultural Gazette. 

Shiie Horse Breeding.— Probably no breed of animal lias altered 
so much or had such changes of fortune as has the Shire. Breeders 
have had many ups and downs, but at the present time are reaping 
a rich reward for their faith in and support of their favourites. All 
breeds of stock are enjoying a spirited demand, and high prices are 
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the order of the day, but none are experiencing such a good aH- 
round demand as is the Shire. The “ Old English War Horse ” of 
centuries ago lias justified the title in the modern fields of strife, and 
now victory has crowned our eftorts no little credit is due to the help 
given by the Shire, who has added fresh laurels to those already 
won in other fields both of peace and war. 

In days of old brute force held sway, and the strongest was the 
conqueror ; but to-day things have altered, and instead of crashing 
through the ranks of the foe with irresistible force, the Shire takes 
his place in moving heavy guns and the enormous supplies that 
modern armies need. In modern warfare, where armies remain 
stationary for many months perhaps, it is not the light cavalry 
horse that is needed so much as the type that can shift the greatest 
weight with a certain amount of activity, and here the Shire stands 
pre-eminent. 

Old supporters of the breed have witnessed many changes, and it 
may not come amiss to consider some of these. Gone to their 
w’ell-earned rest are all the old stalwarts of the breed, and of thi? 
original Council not one now is with us. What a debt present-day 
breeders owe to those grand old men of the old brigade who in 1870 
founded the Shire Horse Society and commenced the task of collect¬ 
ing and publishing authentic pedigrees of the breed ! Since that 
time there has been no looking back, and each year has added 
further strength to the Shire. From siich a humble foundation 
what a mighty edifice has sprung ! In the first Stud Book the names 
of some 380 members are given : to-day the figures are nearer 
0,000, and hundreds are joining all the while. The majority of 
these are tenant farmers, who have been and always wdll be the 
great mainstay of the breed : but these owe much to the suppoii: 
of the nobility and wealthy admirers of the breed, who are willing 
to give high prices for the best that the farmer can produce, and 
many of whom place at the disposal of their tenants the best sires 
of the breed at a merely nominal fee. 

At the first show held by the Society some 114 animals were 
showm; but in 1916, the last year the show was held in London, the 
number of entries had risen to 527, and this number was considerably 
exceeded in previous years, until lack of accommodation made it 
necessary to limit the entries to a certain strength. These figures 
give some idea of the growing support of the Shire, and perhaps 
some figures as to the increase of soundness in the breed may be of 
interest. At the first London Show we are told that “ Many good 
animals were sent from the ring as the result of the veterinary 
inspection, whilst at the next years’s show some 15 per cent, of tho 
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entries were rejected by the vets.” ; whereas at the 191G show all 
but some 5 per cent, came out of the dread ordeal with flying colours 
and during the ten years (1907-16) out of some 2,662 horses examined 
only a mere 7 per cent, failed to pass. Also at the Peterborough 
sales in March, where all classes of Shires are to be found, some 
80 per cent, of the stallions were sold sound. Is not this a record 
to be proud of and does it not give the lie direct to those supporters 
of other breeds who, jealous of the prestige of the Shire, endeavour 
to attack it by unfair means ? Let them produce their facts and 
figures, and see how the soundness of their favourites compares 
with that of the grand old Shire. Again, they hint that the Shire 
-does not wear. Let them go on the Shire man’s pilgrimage to 
Islington in normal times and see one of our annual treats, that 
class of veterans who fight their battle towards the close of day 
with all the dash and freshness of those of younger years. If the 
breed does not wear, why do town buyers pay up to 300gs. for 
geldings for town work ? Pick up the catalogue of any Shire sale, 
and one finds many a marc of twenty years or more with foal at foot. 
Take one example : the great show" and breeding mare Halstead 
Lady Harold, who proved such a perfect treasure-store for the 
Bradleys, is or recently was alive and breeding at twenty years of age. 

Probably no breed has altered in type more than the Shire, 
which, whilst still retaining the old characteristics that have made 
it so eminent in the horse-breeding world, has greatly altered in 
many ways ; and who will deny that the change is for the better ? 
(irone are the old coarse-legged animals of the past, and the Shire 
to-day is a smarter, more attractive animal, whicli, whilst still 
retaining all the weight and substance oi its ancestors, has a cleaner 
leg with better joints and finer, more silky hair. This hair is quite 
as abundant as in days of yore, and adds to the attractiveness of the 
breed, instead of being somewhat of an eyesore, as were the coarse- 
legged types of days gone by. It is one of the chief charac*ter- 
istics of the breed, and breeders must see that they retain it, for 
surely as they lose the hair so also will they lose mucli of the weight 
that is one of the Shire’s best qualities. Faddists may talk and 
rival breeders rave, but the hair of the Shire must be retained. 
Many will say : The town buyer and the foreign customer will 
ask for a smarter, cleaner-legged type of animal, and Shire breeders 
must breed to satisfy their requirements.” Make no mistake and 
heed them not; sacrifice neither hair nor weight; breed as much 
as you can for both ; no matter how heavy and well-feathered 
animals you breed from, there will be plenty come to satisfy any 
^demand for animals of this so-called modern type. 
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A few decades ago a considerable export trade was done in Shires^ 
which had a not unrnixed effect on the fortunes of the breed. Un¬ 
doubtedly many animals left this country for their country’s good— 
animals which, if retained, would only have done harm to the breed 
at home ; but unfortunately they did great harm to the reputation 
of the breed in foreign countries. If they had been sent to some of 
the continental ports they might have met the fate that their merits 
deserved. Unfortunately, however, they were purchased here at 
low prices, and sent across the Atlantic, where on reaching the 
other side they were offered to breeders there as typical specimens 
of the breed, with the inevitable result that these became disgusted 
and turned their attention elsewhere. Thus the Shire got a bad 
reputation which takes some rubbing out, and it is up to breeders 
to see that the breed is shown in its true colours to foreign buyers, 
so that the Shire takes its position, not as the old English cart-horse, 
but the cart-horse of the world. 

There is an unlimited field open to breeders if only they have the 
enterprise to explore its possibilities, and any trouble now will be a 
mere nothing in comparison with the great reward that will come 
as a recompense for their endeavours. These years of strife have 
depleted the horse stocks of the world to such an extent as has 
never been known before, and the efforts of breeders to make good 
the deficiency will cause such a demand for breeding stock as the 
world has never seen. Foreign breeders who have been cultivating 
a lighter type of horse are beginning to see the need for more weight- 
in their animals where weight has to be shifted, and naturally their 
attention will be turned to those quarters where this weight is to be 
found. It is up to breeders to leave no stone unturned in their 
endeavours to see that this attention is riveted on the Shire, and to 
see that when once the attention is attracted it is treated in such a 
way that foreign buyers give their support steadfastly to the Shire. 

Now, Shire men, remember all the error of your past, forget the 
old methods of wait and see, and be up and doing before it is too 
late! You have the goods: exploit their merits to your very utmost; 
and having drawn the eyes of the horse-breeding world in your 
direction, show them that you can deliver the goods that they 
require, and they will pay your price. Seek out fresh fields and 
pastures new for the Shire where it may be seen, and then by its 
merits it shall conquer and reign supreme over all competitors. 
Breeders, sound loud and clear the clarion call of what the Shire 
has done and what it can do under all conditions. The prize is 
well worth winning ; other eyes are watching, and they will spare 
no effort to secure it; but the Shire has one great advantage : it 
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has the merits to sustain all claims, and when other countries are 
induced to try the breed and find its merits they will come again 
and be greater customers than before. 

Far too many people basking in the warm sunshine of the present 
great demand are inclined to say, ‘‘ Let well alone, and let the future 
take care of itself; ” but no greater mistake could be made. Present 
prices are sensational, but greater triumphs are in store if breeders 
take care not to neglect their opportunities. A decade ago four- 
figure prices were spoken of with bated breath, but to-day they 
hardly receive more than passing notice. No price can be too high 
to pay for the best sires of the breed. One thousand guineas is 
quite a common figure now to pay for the hire of a noted stallion for 
one season’s use, and much higher fees will yet be obtained, so that 
the whole thing is established on a sound commercial basis. 

If breeders will take steps to secure the enormous foreign demand 
that will be theirs if they will do their best to attract it, this will be 
no mean factor in keeping up such prices. 

A few decades ago the travelling of stallions was largely in the 
hands of private owners, who travelled what they would and cut 
prices to secure a season, with the result that hundreds of worthless 
brutes were travelled that left black stains on the reputation of the 
Shire wherever they went. Now, however, this is largely changed, 
and the chief elements in the stallion world are the societies who* 
hire horses at substantial fees to travel in their district. These 
are able to give a higher price and secure a better class of stallion, 
and above all a sound one ; so this in turn enables the stallion 
owner to give higher prices for likely colts to develop for this trade. 
These are largely in the hands of farmer breeders, and the high 
prices paid for them have no little effect on the breed in general, for a 
farmer having sold a colt at a good price endeavours to secure a 
better type of mare than the one he has, whilst his neighbours, 
hearing of his success, wish to do likewise, so that in this way many 
new supporters are gained for the breed. 

As to the future, what can be said ? Why this : It breeders do 
not neglect their opportunities, and leave no stone unturned in their 
efforts to push the breed, the future is so golden that in comparison 
all the glories of the past will seem as nought. Every breeder can 
be a cog, no matter how small, in the great wheel of progress of the 
Shire. Surely each member of the society has at least one friend 
who could be induced to take an interest in the Shire and join up 
to swell the ranks of supporters of the breed. But it is no use the 
little wheels turning if the main parts at headquarters are rusty and 
motionless. 



192 


The Note Book. 


Whilst paying full heed to matters at home, let the Council also 
turn their attention to countries far afield. There is spade work in 
plenty and much prejudice to overcome there—prejudice caused by 
the foolish, almost criminal policy of some breeders of the past, who 
dumped their rubbish overseas, where it was purchased by breeders 
who looked for typical specimens of the breed, and judged the 
breed as a whole by the standard of the screws they received. 

To a lover of the Shire it is almost heart-breaking to see how the 
doings of the Shire world are either neglected or, worse still, mis¬ 
represented in the press of foreign countries. Remedy this. Take 
a lesson from the policy of the Percheron Society of America. Does 
advertising pay, you ask ? Why, even governments advertise, 
and keep their publicity departments. An example of the wisdom 
of advertising in the horse world may be given. A few months ago 
the Percheron Society of Canada published a large supplement to 
“ The Calgary Herald,” one of their leading farm papers. This 
supplement was devoted entirely to advertising their favourite 
breed. We now hear that a shipment of 27 Percherons from the 
stud of one of the leading breeders in Calgary is on its way to our 
shores. Yet the powers-that-be in the Shire world slumber peace¬ 
fully on, and, when disturbed, murmur sleepily, Allis well,” and 
go to sleep again. Shire breeders, sound the reveille, cast off the 
moth-eaten clothes of the old methods of wait-and-see, and gird on a 
new armour. Take up the weaj)on of resolve to place the Shire 
firmly on its rightful pinnacle, as the head of the equine world. 
There is room for all, let every breed take its place, but see that the 
Shire stands firm on top. 

Some say that, with the coming of peace, there will be a great 
slump in the equine world, owing to the placing on the market of the 
thousands of horses owned by the Government. There are, however, 
two sides to every question, and this one is no exception. For one 
thing, can all the surplus horses of the Army supply the needs of the 
devastated lands of our Allies, without mentioning the requirements 
of our enemies, whose horse stocks will also be enormously depleted ? 
Again, is it likely that even our Government will quite forget the 
lesson of the past and ever allow our Armj^ to be so undermounted 
as it was when War broke out ? How about the millions of acres of 
freshly broken-up land ? If these are to be retained under culti¬ 
vation, as we are told they are, will not a far larger number of horses 
be required for the cultivation of this land than in the days before 
the War ? This causes us to think of the unprecedented drain on 
4>ur own horse stocks, which will take some years to overcome. 

Grant for a moment that such a slump should come, what type of 
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horse will feel it most ? Surely not the Shire, who is, and always 
will be, in good demand wherever there is weight to shift; and 
least of all the pedigree Shire, whose mission it will be to re-invigorate 
and improve the horse stocks of the world ? Other countries, in 
their endeavours to breed an active type of horse, have lost sight 
of the equally important quality—^weight; and to give this weight 
to their native breeds it is to the weightiest of all, the English 
Shire, that they will look. 

Stick to your weight, Shire breeders, and combine this weight 
with quality, and the Shire will be unassailable ; but sacrifice either, 
and down to the depths the breed will go. Remember this fact, and 
let ‘‘ weight with quality ” be the slogan of the Shire in the battle 
of the breeds. Hang on to your best fillies, no matter how tempting 
the offers may be ; use the best horses you can obtain, and above 
all use sound ones ; remember that like produces like, and this is 
never so true as in the case of unsound animals. Adapt the old 
rule to your circumstances, and when contemplating a just useful 
colt, remember, “ spare the knife and spoil a good gelding ” ; a 
good gelding always is in demand, but there are few customers for 
tlie moderate stallions which unfortunately too frequently appear. 
Bad stallions are a curse both to their owners and the breed, but 
good geldings are one of the mainsta 3 ’^s of the breed, and few things 
are more profitable to their owner. The dawn of a new era is at 
hand, do your utmost, breeders, to ensure that it is an age of great 
successes for the Shire. The breeders of the past have given us a 
magnificent heritage ; let us prove ourselves worthy to carry the 
standard of the Shire for ever in the lead. ‘‘ Gladiator,” in Live 
Stock Journal Almanac. 

Sheep as Cultivators. —There has been a tendency during the war 
to under-rate the value of Sheep and the Jollowing article written by the 
late Professor Wrightson brings out one aspect of their value tvhich 
oughi not to be overlooked. 

Some years ago a series of papers appeared under the general 
heading '' Unpatented Tillage Instruments,” among which were 
ranged earth-worms, moles, frost, weather, etc. The subject is 
capable of light and pleasant treatment, and sheep might well have 
been added to the list. I propose in the following remarks to 
exhibit sheep from this point of view, in order to show how a flock 
may be profitable in other ways than in cash returns. 

The fact is, that if sheep were debited with all they eat and all 
they cost, they would probably in most cases be shown to have been 
maintained at a loss on arable land. And yet this would not seriously 
affect the question of keeping them, in the eyes of an arable land 
M 
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farmer, because he would see through the figures, and reflect upon 
the work his sheep do for him. He might, in fact, regard them as 
labourers worthy of their hire. This view is, I maintain, especially 
sound in the case of light land, but becomes less clear on heavy clay 
soils, where the treading of the sheep in winter may do harm. It is 
however, not only to the beneficial effects of close folding on light 
soils that attention is now directed, but to the great loss which 
would ensue if the flock were removed, so that it might obtain 
keep at a distance, or, worse still, if it were relinquished. We 
have heard a good deal of the possibilities of continuous corn¬ 
growing, and of the expenses of root cultivation, and sheep husban¬ 
dry ; and some have even been tempted to get rid of some of their 
sheep. It is to this point that I wish to direct attention at the 
present time. 

It is true that many classes of land mght be capable of producing 
marketable crops to a greater extent than they do now. Roots 
might, for example, be sold, and replaced by purchased fertilisers ; 
but on light lands, on which sheep are justly looked upon as the 
sheet anchor of successful farming, the flock would soon, and very 
soon, be sorely missed. There is a great deal of truth in the expres¬ 
sion a working flock ” for work it does, and when ewes disappear 
off a farm it is equivalent to the loss of a number of labourers. Let 
us glance at the class of work sheep perform. A flock, of course, 
consists of many sections, and, as in human populations, most of the 
work devolves upon the parents ; so, in a flock, the ewes do the 
work and the lambs play. It is practically impossible to state the 
cost of keeping a flock of ewes, and the return comes principally 
through the lambs. There are, it is true, draft ewes and wool; 
but the sale lambs are the real source of revenue. Draft ewes come 
out depleted in numbers and reduced in value, and ewe lambs are 
saved to supply their places and keep up the normal value of the 
flock. The flock, therefore, represents capital, and the usual 
draft is a mere set off against the expenses of maintenance. 

The point before us is the instrumentality of the flock in keeping 
the farm trim and in good order, and in eating food which would 
otherwise be wasted or ploughed in. The value of a flock in these 
respects is incalculable, as may be best shown by following them^ 
in their work throughout the year. Lambs intended for sale ought 
to have the first chance on every successive crop. They cannot be 
compelled to eat up everything, or make what is called clean 
work.” The stock ewes may, however, always be relied upon to 
come in at the finish, and clear the ground of stale stuff which would 
otherwise be wasted. This food has no marketable value, and could 
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not bo let as keep, even for ewes. It is, however, sadly in the way, 
ai\d many a small farmer who has no sheep of his own will thank a 
sheep master for sending his ewes to eat it off. Of this I have had 
experience, as also of the serious gap in the economy of a large 
light-land farm if ewes for any reason are away on keep for a length¬ 
ened period. 

The effect of a mass of vetch haulm left on the land by lambs is 
bad for the next crop. It renders the land dry and hollow, and 
ought to be eaten or burnt. The flock saves the farmer from this 
last expedient, which is at best a bad one, as it dissipates nitrogen. 
Ewes are equally useful in clearing rape, cabbage, and root land, 
after the more pampered sections of the flock have consumed as 
much as is good for them ; and the residue is of no assessable value, 
but is doing harm in the same way as vetch haulm does. 

As soon as the lambs are weaned, the stock ewes are available for 
this class of work, and can be so employed up to the eve of lamb¬ 
ing, i.e., for most of the year. Towards the close of summer old 
seeds and sainfoin, as well as pastures, become unkempt and ragged, 
and if it were not for the stock ewes they would keep so, and, in the 
case of leas intended for wheat, the consequence would be a hollow 
furrow harbouring wire worms and other pests. It is important 
that long and old grass should be eaten down bare, and left in the 
form of manure instead of as old herbage ; and this the flock does 
for the farmer. It also has no assessable value, although a small 
sum might be given for it when keep happens to be scarce. It, 
however, more frequently happens that when there is an excess of 
old grass left on one farm the same conditions prevail throughout the 
district, so that the farmer must rely on his own flock for consuming 
it. Ewes run over these grazings, and convert waste herbage into 
valuable manure. They also go gleaning in the corn fields after 
harvest, eating up stray ears of oats and barley, which would other¬ 
wise be lost. They find a living where forward lambs would starve ; 
and the best of it is that, on the whole, they are better for work and 
exercise, and ought not to be in too high condition. Most large 
farms abound in ewe-keep after midsummer, when the hay crops 
have been secured and the fogs and aftermaths are becoming old 
and worthless. 

As stated at the outset, the flock would be sorely missed if it was 
removed, and it is difficult to think of any other agency which 
would take its place. What would be done with the remnants of 
food, after the lambs have passed on, with the leavings of rape and 
cabbage crops, the stale overgrowths of seeds and sainfoin, or the 
stray ears left on stubbles, if the ewes were gone ? 
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As to the actual cost of maintaining a flock of ewes per head per 
week, it is in itself trifling, although the cost of keeping sheep, as a 
whole, may be heavy. The ewes incur only a small share of these 
expenses, which ought to be charged to the lambs. Ewes work for 
their living, and it is to them that a large farm owes its neatness and 
in a great measure, its fertility. They should not be charged for 
artificial foods, because it is given on account of the lambs. The 
♦most serious expense in keeping ewes is hay, but this can almost 
entirely be dispensd with by the use of straw and rough grazing. 

The profit, or rather the advantage, of sheep cannot be reduced to 
a cash statement. There is the benefit aceming from the ewe 
flock itself, but there is also that of the close folding of both ewes 
and lambs.'^ It is impossible to reduce these items to a monetary 
standard, because they are all founded upon estimate and expecta¬ 
tion. Still, if anyone will consider what his sheep are doing for him 
in respect to his whole system of cropping, he will find something 
like the following rough estimate to approximate facts. With 
the aid of sheep, poor land, which could not produce more than 24 
bushels of wheat per acre, may yield 48 bushels. Similarly, the 
barley crop will be increased from 24 to 48 bushels ; the oat crop 
from a poor crop of 40 bushels to 60 or 80 ; clover hay will yield \\ 
to 2 tons instead of half those amounts, and all the root crops will 
be incomparably better. It would be. a mistake to attempt to 
reduce these gains to figures or to represent them in a system of 
books. They are best arrived at by thinking the matter out and 
fixing reasonable figures to represent what each farmej: thinks his 
sheep do for him when folded on his land. 

The preceding remarks will show how inextricably the flock is 
entwined with the interests of the farm. It is at once a land-presser, 
a lawn-mower, a fertiliser, and a manure distributor in one—a 
many-bladed, self-acting machine, trimming rough herbage that no 
cutter could reach, levelling water-meadows in spring, and pre- 
])aring clover leys for ploughing in autumn—acting as a scavenger 
of waste herbage all the summer, and gathering up the fragments 
and hollow shells of swedes and turnips all the winter. A flock 
makes short work of clover fodder, and at once proceeds to demolish 
many flowering weeds. It may be used to firm hollow land for 
young wheat, and to check the exuberant growth of winter-proud 
corn. It is one of the best checks to wire-worm. It trims gorse 
bushes on fells and downs ; discourages the development of coarse 
grasses, and stimulates the growth of purer and sweeter herbage. 
A sheep has been described as a ‘‘ portable manure cart,” and a 
flock saves no end of labour in dung spreading. The saving of 
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horse labour by sheep is even more important than the saving of 
manual labour, for they do 'away with the necessity of catting roots 
home to the steading, and manure back to the field. They also 
save rolling and harrowing, for they drag their feet over clods and 
trample them under at the same time. If a sheep account was 
actually debited with every cost, it ought also to be credited with 
the actual work it performs as also should the crops be debited 
witli the advantages they receive. $ One of the best land valuers I 
ever had the privilege of working under told me that he considered 
land that would carry sheep to advantage was woith £1 an acre 
more than the same quality of land which would not. Hence it 
seems clear that one of the uses of sheep is, as declared in the title 
of this article, that they are Instruments of Cultivation. It would 
make no difference if sheep, aS a matter of account, were brought 
in as loosers- -but such a result would show that the profit of 
sheep-keeping on arable land is not to be measured in terms of 
cash, but on a much wider basis. 

Principles Governing Manuring.—Before one caii properly under¬ 
stand the manuring of crops it is necessary that one should grasp 
the governing principles. Lack of knowledge w^as a fruitful source 
of controversy in former years, till a series of remarkable experiments 
demonstrated what elements were essential to the growth of a plant. 
By essential elements we mean those w^hich are necessary as plant 
food which are needed for building up the protein, carbohydrates, 
&c., which give crops their feeding value. Fortunately the farmer 
does not need to supply all these elements, because, excluding 
nitrogen, potassium, phosphorus, and calcium, they occur in sufficient 
quantities either' in the air or soil to prevent the necessity of their 
application. Thus the farmer’s manuring is practically reduced to 
four elements, and the effect of each of these on the crops will be 
briefly dealt with. 

The element nitrogen is necessary for the production of adequate 
leaf and stem, and also for grain. Experiments at Rothamsted 
have demonstrated that the yield of grain is very much reduced 
when nitrogen is withheld, and also wffien excess of nitrogen has been 
applied, but the main reason for application is owing to its “ grow¬ 
ing ” effect. Nitrogen when supplied to any crop increases leaf 
production to a remarkable extent. It gives the plant a luxuriant 
green colour, and tends to delay ripening by prolonging the growth. 
Plants, like cabbages, in which leaf production is important, give 
a very much increased yield, but the tissues are softened by the^ 
treatment, and they are apt to get badly* bruised on being marketed. 
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On applying nitrogen to cereals it must be remembered that those 
crops which are cut dead ripe should not receive a dressing, and in 
any case the latter should be small or the crops have a tendency to 

lodge.” Root crops do not, as a rule, receive much nitrogen 
owing to the delay at harvesting and also the excessive “ shaws.” 
In those crops, however, in which the growing period extends far 
into the winter, there is no doubt that the roots are larger. Nitro¬ 
gen is supplied in various compounds by manufacturers. Nitrate 
of soda, nitrate of lime, sulphate of ammonia and nitrolim all con¬ 
tain a considerable percentage of nitrogen, which is in varying 
degrees of availability to plants. 

Phosphorus is supplied in supei'phosphate, basic slag, bone 
manures and guanos. The most striking effect of phosphorus is 
that on root formation. During the early life of the plant the roots 
show an increased development when these manures are applied. 
This is of great importance in root crops. Turnips, potatoes and 
mangels are all benefited. While they are at the seedling stage 
the roots ramify through the soil, get a firm hold, and are able to 
tap supplies of food which otherwise would have been unavailable. 
To crops which have a restricted root range, like barley, an applica¬ 
tion has the same effect. Phosphates are also applied to other 
cereals in northerly latitudes to hasten the ripening. This fact 
was first demonstrated at Rotharnsted, wliere it was found that 
“ crops receiving phosphates are golden yellow in colour, while 
the others are still green.” Phosphates also seem to raise the 
quality of pastures and increase the feeding value of the grass. 

Potassium is the source of value of all potassic manures, such as 
sulphate of potash, muriate of potash, potash manure salts and 
kainit. Potash seems to be essential for the maintenance of vigour 
and health in plants. At Rotharnsted in those plots which never 
received potash the plants had an unhealthy appearance and readily 
succumbed to disease. Potash facilitates translocation of manufac¬ 
tured products in the plant. It is therefore of great value when 
applied to potatoes, sugar beet and mangels, and all roots in which 
starch formation is of importance. It is found when potash is 
withheld from these crops that the formation of starch comes to an 
end. It has hitherto been difificult to find a reason for this peculiar 
action, and no satisfactory hypothesis has yet been suggested. 
Potash also exerts an influence on the size of the grain. Hellriegel 
found when he was experimenting with barley, that rapid increases 
of weight of grain were the result of increased supplies of potassic 
manures. 

The three essential elements—nitrogen, potassium and phosphorus 
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—when supplied as manure, form a complete manurial dressing. 
But for the maintenance of fertility the soil must have applications 
of lime, unless it is a chalky soil or contains a good percentage of 
lime. 

Calcium is the main element in all lime compounds, such as 
chalk, ground limestone, shell lime, &c. Lime is necessary for the 
maintenance of healthy conditions in the soil. It is an antidote to 
acidity, and thus very seldom fails to check the dread “ finger-and- 
toe ” in turnips. In all reclamations of peat and moss-land lime is 
always employed. In clay soils, apart from its alkaline nature, it 
acts as a flocculating agent, and thus makes them easier to cultivate. 
The part it plays in the plant is not so evident, and the resulting 
vigour of the crop after an application of lime to the soil seems to be 
the result mainly of better soil conditions. The tendency of present- 
day farmers is to neglect lime entirely, yet nothing repays the 
farmer better than a periodical dressing of lime on the soil. 

There are many other conditions to which the farmer must give 
attention before deciding on the manurial mixture to be applied. 
Of these, perhaps the most important are the soil and crop. Manures 
which would do well on one soil would perhaps have a deleterious 
effect on others, and the same with crops. There is no better 
method of getting desirable results than by practical experiment. 

Colleges issue average results of experiments over wide areas, but 
these are of greatest value when confirmed by a personal trial. No 
two soils are alike in situation and composition, and it is to the 
farmer’s own interest to see that his land is upholding its fertility 
and giving the best crops.- - TAc Scottish Farmer. 

The Percheron.— 'The year 1918 has marked the formation of the 
British Percheron Horse Society, under the presidency of the Earl 
of Lonsdale. He and those acting with him have not been accus¬ 
tomed in the past to associate their activities with inferior or un¬ 
wanted breeds of horses. Rather have they been identified with 
striking successes. Furthermore, the Society was launched with 
the blessing of those who sit in authority under the Government and 
whose business it is to administer what limited State funds are 
allocated to national horse-breeding. The War Office has also 
extended a welcoming hand to the new Society. 

In France the Percheron breed of draught horses flourishes because 
it is highly esteemed by the French Government and agriculturists. 
In the United States and Canada it prospers exceedingly, and though 
it has extended to great dimensions in recent years, it is still 
expanding on a scale which could scarcely have been anti- 
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cipated forty years ago, when the movement across the Atlantic 
was in its pioneer stages. I have sufficient faith in the horse and 
those connected with the British Society to have no doubts that the 
breed is destined to take a big place in this country. I see, indeed 
immense possibilities before it for the very good reason that the 
Percheron’s qualities of weight-pulling, activity, soundness, docility^ 
and courage are simply irresistible and must overcome the inherent 
prejudices of the naturally conservative horse breeders and users of 
the United Kingdom. 

Now, how comes it that amid all the distractions, tragedies, and 
anxieties of war there should be brought into existence this new 
British horse-breeding society ? The anwer to that question 
supplies the raison d'etre of the Percheron’s coming under such 
influential and authoritative auspices. The origin of the movement 
—and everything that has happened since traces back to it—^was 
the Army’s intimate association with him, an association which 
made the horse absolutely indispensable to the mobility of our 
Armies in Western Europe and practically in all other theatres of 
war. When one understands that the mobility of vast armies is 
the whole key-spring of manoeuvre and successful operations in the 
field, he will appreciate why the horse has taken such a big part in 
establishing the success of our arms in France. They were bought 
in thousands in the United States, and in a lesser degree in Canada, 
and they found their way to our wonderful array of horse-using 
units in France via the United Kingdom. That, briefly, was the 
way knowledge of their virtues came to spread. 

So far as the War Office is concerned, therefore, the Percheron 
has now won his spurs, as one may say, since the vast majority of the 
war horses we have imported from America have been Percheron- 
bred, or, as the American breeders call it, Percheron-graded. At 
any rate, the Percheron is the predominant blood in the heavy- 
draught and light-draught horses which have been put on the 

ration strength ” of our Armies. The point of view of the War 
Office is that the Percheron is the ideal horse to introduce a strain of 
strong, active, short-legged, and hardy gun-horses to this country. 
There were very few such in the country at the outbreak of war, and 
home-bred ones practically do not exist to-day. That there may 
be no more wars after this is the prayer of everyone, but doubtless 
for some years to come there will be a necessity to maintain a certain 
standing army, the size of which will have to be determined by the^ 
nature of the peace settlement. 

Therefore it will be understood that the War Office was interested 
in the importation of the Percheron breed to England. The War 
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Office has no control whatever over money expenditure on national 
horse-breeding. It can only express its needs in emphatic terms 
and press and urge its demands on the responsible Government 
Department, which I take to be the Board of Agriculture. There¬ 
fore all the War Office could do, through its Director of Remounts,, 
was to mark its unofficial approval of a step in horse-breeding which 
was calculated to place more horses of the required type at the 
disposal of the Army in the event of further demands being made. 

All the experiences gained among horses since the war began, 
all the testimonies of responsible commandants of artillery brigades, 
divisional ammunition columns, and transport generally, wenv 
unanimous in praise of the Percheroii-bred draught horse from 
America. Hence the far-reaching importance to the new Society of 
War Office approval, with its promise of encouragement and assis¬ 
tance in time to come. But apart from that and the purely patriotic 
motives influencing the Percheron pioneers in England, there was a 
commercial aspect of very real importance. The heavy-draught 
Percheron, such as has been imported from the fields of the Perche 
in France, has, I venture to say, qualities which no other heavy 
breed in this country can surpass. That is, of course, a matter of 
opinion, but it is one which the Honorary Secretary of the British 
Society, from experience which is only given to the few, is fully 
entitled to express. 

I hope my statement will not provoke reprisals from gladiatorial 
champions of the Shire, Clydesdale, or Suffolk. There is no inten¬ 
tion, so far as I am concerned, of hurting their susceptibilities. If 
the Percheron horse for the land and the cities comes here and con¬ 
quers, they will be the first to know about it, though they may be 
the last to admit it. I do not expect them to share my abundant 
faith, but I know that I do not read the signs wrongly, and that the 
Percheron is making friends wherever he goes. France cannot 
supply our demands to-day. Naturally they are anxious for their 
own pure breed after these years.of constant supply to the armies in 
France. But there are the United States and Canada to turn to for 
their horses of pure French Percheron descent, and most assuredly 
they will come here in considerable numbers the moment shipping is. 
released. 

In a very few years, therefore, there will have grown up in this 
country a new breed of draught horses, which is certain to establish 
itself firmly and in favour with all classes of users of heavy horses. 
They will appreciate him for his wonderful docility and rare courage, 
and, most important of all, they will rejoice in his clean, sound,. 

featherless ” legs and the immunity they give from those cursed 
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leg troubles which have been the bane of the feathered-legged horses 
on active service in France. They will rejoice, too, in having a 
horse which will on the same ration or even a smaller one, do 
more work, get over the ground quicker and show more for 
the day's work than any breed with which I am acquainted. 
Tn spite of difficulties high-class stallions and mares have been arriv¬ 
ing in England during the last three years. The demand now is 
far in excess of the supply. From being to-day a comparatively 
small but influential corporation the British Percheron Horse 
Society will become one of the leading breeding societies. - 
€aftain S. (tALTREY in Live Stock Journal Almanac. 

Farmers and Farming in 1918. —The year 1918 will be remembered 
as that in which England not only fought for her life, but also 
struggled to produce the food without which she could not live. 
It was that diabolical instrument of destruction, the submarine, 
that was to bring us to starvation, and just how near it was to 
succeeding the world may never know. Three forces combined to 
save us, the Army on land, the Navy at sea, and the men at home 
who cultivate the land and produce flocks and herds, corn and milk, 
and it is to them we pay a tribute here. Government Departments 
may take unto themselves credit for the wisdom of their policy and 
their multitudinous Orders ; but, after all, it is the workers who 
have saved the situation, the farmers, labourers, women, gardeners, 
and allotment-holders, who w^ere all joined together in one great 
effort by the law of patriotism and self-preservation. Let it be said 
to the credit of farmers that they stuck to their task in face of over¬ 
whelming difficulties and in spite of unjust criticism. 

At a period when, as well as the patriotic, the selfish side of human 
nature has displayed itself, when labour has revolted at critical 
moments and capital has profiteered to an unfair degree, the farmer 
never downed tools, though more than once he had reasonable 
justificationfor doing so. The cattle in the country at the close of 
the year, the corn in the barns, the hay in the stacks, the potatoes 
in the clamps, the daily milk flow, the thousands of allotments 
carrying useful food crops, all bear testimony to the victory of the 
producer in the battle for food. In short, the farmer has carried 
on despite the jibes of irresponsible fanatics, and if he has secured 
some share of the commercial prosperity which has been brought 
about by circumstances that he would have avoided, if possible, it is 
nothing more than a just reward for his efforts. 

The circumstances of the war are responsible for the passing 
for the time being of that freedom and independence which have 
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always been the boast of farmers. To-day farmers are tied and 
bound by the chain of Regulations and Orders issued under the 
authority of D.O.R.A. They provide the capital, yet they must 
use it as Government Departments may direct, but the spirit of 
yeoman independence is only sleeping, and with the declaration of 
peace it will awake and farmers will farm again as their practical 
knowledge and experience may direct, or know the reason w%. We 
can see now some results of the great ploughing-by-oompulsion cam¬ 
paign of last winter, and while the supply of cereals has been aug¬ 
mented to a commendable degree, we cannot overlook those hundreds 
of acres of land that have produced nothing, not a ton of hay nor a 
grain of wheat, but on which bushels of good seed have been wasted 
through a lack of wisdom on the part of those who were given the 
responsibility of dictating which land should be ploughed up. 

Some of us are wondering, if this policy of ploughing up is persisted 
in, what will be the state of the land in ten years’ time, unless very 
careful judgment is used. Under Orders the farmer must do as 
he is told with the corn he has grown, and must have a permit 
even to use that which is damaged to feed his hungry stock. When, 
in face of great difficulties, he had got beasts fit for the butcher, 
they were sent back from the market to await further orders and 
lost weight, and he is so hedged round with officialism that he can 
make no plans for the future. There is one redeeming feature 
about it all—probably the ownership of land will never again give 
a landlord the right to do as he likes with it, and in the agri¬ 
culture of the future there will be no room for the reputedly bad 
farmer. These changes for the better can be brought about with¬ 
out friction and tyranny, and the sooner after peace is declared 
the great army of officials who are worrying and harassing farmers 
are instructed to seek other jobs the better. 

What has proved to be the last year of the war will be remembered 
as being a great land-boom period. Thousands of acres of 
land have changed and are changing hands, often at unheard 
of prices. Titled nobility have parted with estates which have 
been in their families since the Norman Conquest, presumably 
because they consider it good business to sell. Sometimes we 
wonder how the purchasers are going to obtain interest on their 
money in the future. The men who are caused anxiety by these 
changes of ownership are the tenant farmers. While the Board 
of Agriculture can turn them out of their holdings for what a War 
Executive Committee describes as bad farming, yet it has no power 
to protect them from being turned out from the holding being sold 
Over their heads, no matter how well they may have farmed. 
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Many a farmer has impoverished himself to buy his holding 
rather than be turned out of home and occupation, and, owing to 
the prices some have paid, these farms may hang like millstones 
round the necks of the occupying owners and their families in years 
to come. We do not blame landlords, who have been hard hit by 
the war, for selling their land ; but we contend that a tenant who 
is farming well should be protected from unreasonable disturbance 
in consequence of the transaction. 

Looking back over the events of the year it is a wonder farmers 
have got through so well. Those who promptly obeyed orders the 
previous autumn, took time by the forelock, and got their wheat 
sown in the fall, have good reasons to congratulate themselves that 
they did so, and we have learnt another lesson about the autumn 
sowing of wheat being the soundest policy. Oats on spring-ploughed 
land gave good results in many cases, and the black spot on the 
cereal year was the harvest time. Fortunately, in the southern 
half of the country, most of the wheat was harvested before the 
fine weather broke up at the end of August; but since then the 
story has been a sad one, and it is only repeating a well-known fact 
to say that the anticipated results of the Governmental ploughing 
campaign were to a large extent defeated by the unfavourable 
harvest weather. 

Hay crops were light, in consequence of the dry summer, but 
the hay was made well. The story of-roots is not a pleasant one, aa 
mangolds in many cases germinated badly, and the protracted 
drought in the summer was fatal to swedes, though fortunately the 
rain came in time to get some turnips. 

The appeal to grow more potatoes was readily responded to, and 
the Government set up a big machine, requiring we don’t know how 
many officials to work it, for distributing the crop. Some wonderful 
crops of potatoes have been grown on land that was turf a year ago. 

After the wonderful fruit crop of 1917 anything like a repetition 
could not be expected, but no one anticipated quite such a failure 
as was experienced in 1918. The comparatively few growers who 
had plums, apples, and pears never made anything like the 
money for them before in their lives. The experience of war time 
has demonstrated the value of fruit-growing as an industry, and 
emphasised the importance of planting and maintaining orchards' 
on grass land in those parts of the country where apples and pears 
will grow. 

, The year has witnessed the establishment of Wages Boards and 
the fixing of labour wages at a level which nothing but the main¬ 
tenance of similar high prices for produce can stand. We have yet 
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to see whether the standardising of wages by the State will be 
good in the long run for either masters or men. The women have 
done well, and, despite the fact that many Land Army recruits 
found themselves to be round pegs in square holes, we have nothing 
but praise for those who have stuck to it. Thanks to the release 
of men in khaki for work on the land, the shortage of labour has 
not been felt so acutely as it might have been, and in common 
fairness it must be said that the prisoners of war employed in agri¬ 
culture, have, generally speaking, given satisfaction. 

Co-ordination is a thing that is lacking in Government Depart¬ 
ments, and we have reason to deplore the absurdity of one Depart¬ 
ment being responsible for the production of food, while another 
was governing the price of it and supplying the necessary material, 
such as feeding-stuffs, for obtaining the food. Everyone remembers 
the Government’s appeal, made in the spring, to produce more 
pigs. It is safe to say that no appeal made since the war began was 
responded to more loyally, and no patriotic section of the com¬ 
munity has been let down more badly than pig-keepers. For a 
time the Ministry of Food attempted to distribute the available 
feeding-stuffs by means of more or less useless Priority Certificates, 
then it was officially announced that after November the ration 
for store pigs would be 11b. of meal daily per head, and that after 
January, 1919, there would probably be none at all. This announce¬ 
ment spread dismay amongst pig-keepers ; pigs which were worth 
£3 in May could now be bought for half a crown, and farmers were 
at a loss to know what to do with the litters as they were born. 
One law prevented their slaughter, and another gave their owners 
practically nothing to feed them on. Lack of shipping to bring 
feeding-stuffs as well as troops and munitions was given as the 
cause of the trouble, but in the meantime people could buy American 
bacon without coupons, and, it being obvious that such bacon was 
not raised in a few weeks, public opinion was led to think that 
American Meat Trusts had something to do with these orders. 

Pigs were not the only animals that suffered, for horses 
had a bad time. Stocks of poultry became so reduced through 
lack of food that eggs, before prices were fixed, fetched 8d. each 
in the market. The Ministry of Food never took farmers into their 
confidence as regards the actual situation respecting feeding-stuffs, 
but explained that it was necessary to stint other stock in order 
to provide a supply for milking cows. Farmers chafed at the 
restrictions which prevented them using their dredge and tail corn 
for feeding, and their just complaints eventually led to some con¬ 
cessions being made. 



206 


The Note Book, 


British pedigree stock—oattle, sheep and pigs—still stand pre¬ 
eminent, and the record prices made at sales promise well for the 
demand for pure-bred stock. 

Amongst the good results that have come out of the evil of the 
war, there is the conviction among the farmers of the country that 
they must combine in their mutual interest. There is need of 
more unity of spirit, greater co-ordination and intensity of pur¬ 
pose, less talking about things of minor importance, and a broader 
outlook on things which affect the industry as a whole. — Rustious ” 
in Mark Lane Express Almanac. 

Green Manuring. —A good texture of the soil is but one of many 
important factors that enter into that most complex problem of how 
to keep up the fertility of the soil. There are thousands of acres of 
land that produce indifferent or unprofitable crops for no other 
reason than that the soil is poor in texture. Land is of good texture 
when it is in the right physical condition for growing crops. This 
means that it possesses the qualities expressed by such common 
farm words as mellow, loose, friable, porous or easy to work. It does 
not depend upon the mere richness of the soil in plant food, but is 
concerned with the way in which that plant food is served to the 
growing crops. It does not mean the amount of water that a soil 
contains, but it does mean the facility with which the water is pre¬ 
sented to the crop. Good texture means that the machinery of the 
soil is well oiled and in running order ; not that there is plenty of 
raw material—plant food—in it, out of which a profitable crop can 
be manufactured. In the language of the farm—the texture of the 
soil is the way it'' works up,” and exactly what is meant by that is 
known to everybody who has handled soil at all. There are several 
ways of putting good texture in a soil that has become cloddy, but the 
most practical way usually is Nature’s way—^to keep it filled with 
humus. 

Humus,” green manuring,” and good texture ” express 
three agricultural ideas that are doing much to improve 
our farming, and at a very moderate cost. No one who 
grows crops can afford to be ignorant of their significance. The 
best illustration of the use of humus is a piece of virgin soil. Here,, 
for centuries, have grown grass, herbs, shrubs and trees. During ages 
plants have grown to maturity, reproduced their kind, died, decayed, 
and returned to the soil. Each year the soil becomes richer from 
the return of its produce. It may thus come to have upon it great 
trees, standing so high and so thick that we wonder how such a thin, 
rocky soil can support them. Then a farmer clears the land, uproots 
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the stumps, subdues the herbage and plants grain. For some years 
the crops are large, but after a tinjc they begin to fall off. The 
farmer then seeks to maintain his yield by applications of manures. 
These help to some extent, but do not seem to restore the land to 
its early reproductive power. The farmer wonders why his small 
crops of grain exhaust the soil more than the great forest crop of 
Nature’s farming. The few bushels of corn that he raises on an 
acre each year cannot take out of the soil a fiftieth part of the plant 
food that was needed by the lofty trees and the carpeting herbage 
of Nature’s crop. He takes a sample of his soil to be analysed. 
The chemist’s report is that the soil contains enough of all the 
necessary plant foods to grow full crops for many years. Yet the 
yield has fallen away considerably, and the application of fertilisers, 
though improving matters, does not produce the desired result. 

It is decaying vegetation that his soil needs. The farm has been 
cropped with grain and roots for years. No vegetation has been 
restored to it except the stubble and roots of the grain, the tops of 
the root crops, and a few weeds. For years the soil has been ex¬ 
hausted of its vegetable matter. No wonder the soil gets harder to 
work each year ; it needs more of this decaying matter to separate 
the particles and make it looser and more mellow. It suffers more 
from drought than it used, because it has not enough humus in it to 
hold the moisture. It is the lack of decaying vegetable matter more 
than the deficiency of plant food that is responsible for a reduction 
of yield. Hence the value of green manuring. When a plant 
decays in the soil it returns to the soil practically all that was taken 
from it. But there are additional benefits. During the decay of 
the plant there are formed certain acids that help to dissolve and 
make available some of the plant food in the soil that is in a form 
unsuited to the plant.' This is a very important office. Moreover, 
if the plants grown for making into humus belong to the class called 
legumes, they may materially enrich the soil in the valuable food 
nitrogen. There are other scarcely less important means of improv¬ 
ing the texture of a soil, and hence increasing its productive powers. 
These can be merely mentioned here. Application of farm manures 
of various kinds is the very best treatment that can be given. 
Manures are usually valuable, fully as much for the humus they 
contain and for their beneficial effect on the texture of the soil, as 
for the actual plant food that the chemist finds in them. Every 
farmer knows that there is no quicker way of getting a “ hard ” 
piece of land in good heart than by dressing it liberally with manure. 
Thorough tillage improves the texture of soils by breaking up the 
lumps. A common mistake in farming is lack of thoroughness in 
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the preparation of the soil for planting. Three more harrowings 
might increase the crop as much as several bags of artificials. Under 
drainage also improves the texture of soils. If soils are too wet in 
wet times, and baked in dry times, they need drainage. Some soils 
do not satisfactorily respond to manurial dressings simply because 
their texture is bad owing to poor drainage.— Farm and Home. 

Hop Growing .—The cassation of war will probably give a fresh 
impetus to the cultivation of Hops, hence the following article, though 
written some years ago, may prove of special interest to our readers. 

The‘modern hop-grower carries on his business on very different 
lines to those of twenty years ago, and it must be admitted that a 
considerable amount of the improvement of the practice is due to the 
scientific investigations which have been carried on. The German 
grower even now, when an attack of blight apppears, is inclined to 
fold his hands and do nothing to stay what he thinks is a dispensa¬ 
tion of Providence--this apparent apathy may be due to the fact 
that with his tall poles, washing presents serious difficidties. 

It is the intention of the writer shortly to state the main points 
in which modern hop-growing has made advances on the old system 
and to indicate lines on which further advance may be made. Each 
country and each climate favours the production of a variety of 
hops, which possesses certain characters of yield and of quality, 
which characteristics may not, and probably will not, be secured by 
growing the same variety under different conditions. The fine 
flavoured Saaz hop if grown here will not retain its characteristic 
flavour, whilst many of the German varieties if grown in this country 
tend to coarseness, which renders them useless for the brewing of 
light fine flavoured beers. 

The breeder of new varieties seeks to produce a hop of 
good yield and satisfactory quality, and if we can introduce 
into the heavy yielding and robust character of some native 
hops, the delicate flavour which characterises some of the 
Continental varieties, without sacrificing constitution, good results 
will ensue. The failure in the cotton-growing industry, of the 
earlier workers to produce satisfactory results w;as due to an attempt 
to acclimatise fresh imported varieties to new conditions; later 
workers have taken as the basis of their work of improvement the 
already acclimatised native varieties and by the introduction of 
foreign “ blood ” of the desired qualities have produced a plant of 
satisfactory yield, staple and constitution. The same plan is being 
followed with regard to hops. The new varieties of considerable 
value which have hitherto been brought out are the result as a 
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rule of a sport,” and these have been perpetuated by cuts or 
vegetative reproduction, and are not raised from definitely bred 

The question of the utility, or the reverse, of the male hop in 
gardens has now been difinitely decided, and it is recognised that 
the fertilization of the female hop induces growing out ” and 
reduces the risk of mould, at all events in this country. In Germany 
the varieties grown do not seem to require feitilizition for efficient 
“ growing out.” It is, however, important to select male varieties^ 
the pollen of which is distributed at the time when the female 
flower is ready for fertilization, and it may be that several male 
plants, which will flower at different times, are required in a garden, 
in order to catch all the female flowers, and it is estimated that one 
male to every hundred hills is the proper proportion. 

The modern system of training hops, shows very considerable 
differences from that in force some twenty or thirty years ago, when 
nearly every garden used poles, which are now supplanted by wire 
work, which is erected permanently, the hops being trained to climb 
on strings at an angle of 45 degrees. The cost of setting up and 
taking down the poles is avoided, but there is a preliminary expense 
in putting up the wire work, and an annual expense in stringing, 
and in training, the latter during a winrly season being sometimes 
considerable. There is more knowledge of the requirements of hops 
in the way of manure, and far less ‘‘ firing at the brown ” than 
was the case in past years. This is rendered necessary by the lower 
average price for the produce, so that economies and discretion in 
the choice of manures have to be observed. 

The hop is an all-round feeder, and requires a complete manure— 
bulky organic manures, shoddies, fish and meat guanos, and of 
course farmyard manure are most in request—phosphates tend to 
induce an earlier maturity, whilst an excess of nitrogenous manure, 
especially if applied too late, is apt to cause a luxuriant growth of 
bine, which may not only delay ripening, but may cause 
the plant to be more damaged by attacks of mould. The 
defect which is noticed in a good many gardens is in the 
insufficient supplies of lime to the soil, and in the case of hops 
where large quantities of nitrogenous manures are applied annually, 
it is important that the percentage of lime be maintained in order 
to secure the absence of sourness from the soil, and the availability 
of the inert nitrogen accumulations, and in the case of light sandy 
soils, a sufficiency of lime in the soil is an essential consideration. 

The cultivation of the hop-garden in the hands of experienced 
men has not undergone much alteration during the last twenty 
N 
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years, and the necessity of frequent stirring of the ground in order 
to secure a healthy growth of the plant is well appreciated, as unless 
the plant is maintained in a robust, growing condition, an attack 
of insect or fungus may have very serious results. In the employ¬ 
ment of measures to combat these insect and fungus attacks, much 
knowledge has been accumulated, and progress has been made, but 
there is much more to be done, both in investigation work, and also 
in disseminating the knowledge which has been already obtained. 
The chief insect pests attacking the hop are the Hop Aphis, Stem- 
eelworms and Red Spider; and for the destruction of these the 
modern hop-grower must be prepared both in knowledge and 
equipment. The Aphis and Red Spider are combated by washing 
the hops with suitable insecticides, soft soap, with an admixture of 
nicotine, quassia, or liver of sulphur being generally employed, and 
the solutions applied either by a washing machine drawn by horses 
through the garden, or, by means of a steam pump, the solution is 
forced through portable hose pipes. By the latter system special 
attention can be directed to any plant or part of the garden where 
the wash is particularly requirexi; whereas, in horse washing it is 
difficult to bestow more attention on a particular plant than on 
others. 

For the destruction of the Stem-eelworms, which according to 
some authorities are the cause of nettlehead, the grubbing and burn¬ 
ing of the affected plants, and a treatment of the soil so as to secure 
th^ eradication of those worms left in the ground is necessary. 
Wire-worms are also a serious trouble in hop-gardens, and they must 
be attracted and trapped, as no treatment of the soil seems adequate 
to ensure their destmction. 

The spraying or washing of the hops for lice and fly must not be 
postponed in the early part of the season, but commenced directly 
the vermin appear, as the rate of propagation is very rapid and the 
attack may easily get beyond control. The winged form of the aphis 
does not usually continue arriving much after July, and every effort 
should be made to wash the plants thoroughly clear of the fly before 
the hops begin to show, as it is difficult to get at the fly when the 
cones are formed and the presence of dead flies or their excreta in 
the cones is very damaging to their value. 

The chief fungus attack to which hops are subject is '' mould ’’ 
and as this attack is most serious, as regards the development of the 
hops when the hop is in burr, the first advent of mould must be 
immediately dealt with. The method of dealing with mould is by 
blowing sulphur (by means of a bellows drawn by a horse, through 
the garden) on to the plants, the early morning being the best time 
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to conduct this operation, when the dew on the leaves causes the 
sulphur to adhere. The exact action of the sulphur is not known. 
Another fungus disease, which may cause very serious damage to 
the plants, is hop canker, and the occurrence of this on particular 
varieties is being investigated. 

Considerable improvements have been made by manufacturers 
in the construction of the cultivating washing and sulphuring 
machines, attention being paid to lightness of draught and to the 
character and efficiency of the spray by the improvement of the 
nozzles. The next point—the picking—is one which requires a 
great deal of judgment and experience as to the readiness of the 
hops for the operation. The condition of the hops as regards 
ripeness is denoted by a definite characteristic such as colour, 
amount of ‘‘ lupulin ’* present, mechanical condition or texture and 
condition of the seed. Unripe hops have not the quality of ripe 
hops, they contain more water and so shrink in weight more in the 
drying ; whilst over-ripe hops tend rapidly to become discoloured 
and have not the greenish-yellow colour which should obtain. 

Picking is always in this country done by hand—in America a 
hop-picking machine has been introduced, but the reports received 
. of its work do not seem satisfactory enough to encourage growers 
in this country to use it. A properly-organized hop-garden contains 
a series of varieties ripening in succession, so that each variety 
comes to hand at its best time and in its primest condition ; but 
tliere are of course occasions when, owing to weather conditions or 
an attack of fly or mould, the judgment of the grower has to be 
exercised whether it is not better to pick his hops, even though they 
are not fit, rather than delay the picking and consequently harvest 
a badly-damaged crop. 

In the drying of hops a great amount of experience is required, 
and judgment as to how differing conditions which may arise are 
to be managed. A great amount of money, labour, and skill may 
have been employed in growing an almost perfect crop, and this an 
error in judgment at the time of drying may entirely ruin. The 
drying of hops used to be entrusted to expert hop-dryers who 
ruled in the oast-house like veritable tyrants during the time of the 
operation, and who worked to a great extent by rule of thumb. 
They were extraordinarily clever in producing the desired result 
without in a good many cases, being able (or perhaps willing) to 
give reasons for their practice. 

Recent investigations have put the knowledge of hop-drying on a 
more definite basis, and although judgment and experience are 
essentials, there are more data by which we can regulate the process. 
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At the present time there are two systems of drying : (1) by means 
of the direct heat of an anthracite fire burning below the hair cloth 
on which the hops are spread, all the products of combustion passing 
through the hops, and (2) by means of a current of hot air, the 
volume, temperature, and purity of which can be controlled, the 
air being heated by a furnace in which any combustible materials 
can be burnt as a source of heat. Either method may produce 
excellent results according to the management—the direct fire 
method gave a handle to those who wished to raise a scare about 
arsenic in the hops—a scare which was proved to be without any 
serious foundation—but if the important points of temperature and 
efficient ventilation to remove the reek or the moisture arising 
from the drying hops be attended to, either system may give per¬ 
fectly satisfactory results. It is obvious that any system of drying 
necessitating a somewhat high temperature may cause the loss of 
some of the volatile aromatic constituents of the hops, and attempts 
to improve drying processes should be in the direction of using a 
lower degree of heat in a different method of dessication. 

Ventilation is effected either by a natural draught through open¬ 
ings in the oast, or by means of a forced draught caused by fans. 
The temperature must be low at starting, rising to 140-150 degrees 
Fahrenheit, and being allowed to fall to about 120 degrees at tho 
close of the operation, which may last from eight to ten hours, and 
in some cases even longer. In Germany the hops are air-dried by 
the growers, who, as a rule, do not grow sufficient to warrant the* 
establishment of a drying plant on their own premises, and are 
carried in this half-dried condition to the merchants who grade them 
and finish the drying in their own warehouses. The English grower 
sulphurs his hops during the drying, by burning sulphur in the oast,, 
the contention being that the time required for drying is less, and 
the hops when dried are not so liable to mould as when sulphur is 
not used. When the hops are dry they are carefully moved from 
the hair floor, and in this moving, attention is directed to preserve 
the hops as far as possible from breakage, this being sometimes 
accomplished by the use of a rolling hair floor on which the hops are 
wound off on to the cooling floor where they rest for eight to ten 
hours, BO as to get a uniform distribution of moisture, and then are 
packed in bales weighing about l|-cwts. 

The modern up-to-date hop-grower must be a man of capital and 
of a resourceful intelligence, one who can bear the fluctuation of 
the market and the varying conditions of his industry with courage 
and equanimity. Hop-growing is one of the intensive forms of 
agricultural production, and requires a considerable concentration 
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capital; in round figures an acre of hops will cost £50 to produce 
and market, and as to the returns, it is sufficient to say, that the 
price of hops has varied in the last thirty years between 
the limits of 30s. and £20 per cwt. The average yield also varies 
considerably—of the finer varieties of Goldings from 10--15 cwt. 
is a good crop, whilst of the coarser and more prolific Fuggles 20-30 
cwt. may be harvested. 

The extinction of the hop industry would be a real calamity to 
the country, it provides considerable employment, not only to the 
country dwellers, but also to large numbers of town inhabitants 
who are thus able to take a healthy and remunerative holiday. 
Pure beer of which hops are an essential factor, is always associated 
with the healthy self-reliant and tough English character.—M. J. R. 
Dunstan in Farmer and Stockbreeder Year Book. 

Agricultural Tractors.—During the past year, the farm motor 
has continued to show its utility upon an increased scale. It has 
helped very materially in the solution of the problem of making 
the British Isles independent of sea-borne food supplies. It has been 
so widely employed as to have become familiar to every farmer. 
It has gained compulsorily in the course of a year or two more 
attention than would have been given to it voluntarily and under 
more normal conditions in perhaps ten years. Until recently, 
very little inducement was offered to engineers to turn their attention 
seriously to the development of agricultural motors. Some few 
pioneers continued their persistent endeavours to popularise these 
machines, but only with a very limited degree of success. They 
found themselves faced by a staunch conservatism, and their diffi¬ 
culties were increased by the qualified success of a fair proportion 
of the machines put into service, and by the fact that, perfection 
being unobtainable in the early stages, the user, as well as the 
designer, must in the initial period either be buoyed up by faith and 
optimism, or else his circumstances must be such as to render the 
use of new machines a necessity. Just lately the demand for agri¬ 
cultural motors has suddenly become so great that the first atten¬ 
tion of manufacturers had to be devoted to increasing output rather 
than to the development of improved types. Nevertheless, con¬ 
siderable advance has been made, but despite this fact, we have 
not yet reached finality or perfection, and certain more or less 
preliminary problems still remain to be solved. 

At present there is no unanimity of opinion as to the relation 
which the power of a tractor ought to bear to the weight. The 
view of the majority is favourable to a light machine of considerable 
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power. Thus, the Committee of the Scottish Trials in 1917 came 
to the general conclusion that the weight of a tractor should not 
exceed 30 cwt., while the power should not be less than 20 b.h.p. 
Certain tractors answering to this description have unquestionably 
been giving extremely good service under a wide variety of con¬ 
ditions upon both light and heavy land. At the same time there 
still remains a strong volume of opinion favouring heavier and more 
substantial construction partly on the grounds that greater length 
of life is thus rendered possible, and partly because it is maintained 
that there are circumstances under which a light tractor is intrinsic- 
allv unable to utilise much power because its adhesion is limited 
by its weight. 

On the more general question of whether the agricultural motor 
should take the form of a tractor or should be combined with the 
implement to form one single unit, we have more nearly arrived 
at a decision. It seems clear that the greater part of the demand 
will be for separate tractors, because of the variety of the services 
to which these can be applied, and the ease mth which they can be 
diverted from one type of service to another. At the same time, it 
is equally apparent that there is and always will be a definite field 
for the self-contained motor plough, particularly if built of moderate 
dimensions, so as to be applicable for use in comparatively narrow 
spaces between growing crops, as, for instance, in market gardens 
and in orchards. It is probable that no self-contained machine 
to plough more than three furrows of average depth and width 
will be required in numbers. In the majority of instances, two 
furrows will be sufficient, and the engine power need not be more 
than ten or twelve h.p. 

These self-contained machines invariably run with one wheel 
or track in the furrow, and, this being so, they must be so designed 
as to make it possible for them to be kept upon an even keel, despite 
the fact that one wheel or track is at a lower level than the other. 
This problem has been adequately solved in such machines as the 
Wyles, the Fowler, and the Martin. Another point about these 
little self-contained implements is that their weight is so moderate 
that even when carried upon wheels there is little to fear in the way of 
any ill effects upon the soil either just below ground level or at the. 
base of the furrow. 

As to whether the ordinary tractor should run with any of its 
wheels in the furrow opinion remains divided, but on the whole it is 
perhaps favourable to doing so. A disadvantage is that the average 
tractor in this position is heeling over towards one side, which 
imposes side stresses on the wheels, axles, and other parts. In 
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certain instances, including the self-contained ploughs already 
mentioned, and the Whiting-Bull tractor, this difficulty is overcome 
by special design. 

Another possible objection is that the soil at the base of the 
furrow may be consolidated or panned, interfering with free drainage. 
Moreover, the width of the furrow limits the width of the driving 
wheel of the tractor running therein, and prevents extremely wide 
wheels being used for the purpose of distributing the weight over a 
bigger area. On the other hand, running with one wheel in the 
furrow generally permits of a more direct pull between the tractor 
and the ploughing implements. When running on the edge of the 
land the obliquity of the pull tends to drag the tractor round, 
increasing the difficulty of steering and possibly breaking down the 
edge of the furrow. Moreover, it is frequently argued that, pro¬ 
vided spuds or strakes are fitted to the driving wheel, the effect of 
running in the furrow is similar to that of deliberately working the 
sub-soil to improve drainage. 

Considering for the moment only wheeled tractors, there is still 
diversity of opinion as to the number and arrangement of wheels 
desirable. When all considerations are taken into account, it wdll 
probably be found that the four-wrheeled machine will continue 
to be most popular. The front wheels may be set nearer together 
than the driving wheels without necessarily rendering steering 
difficult. A single steering wheel, carrying little w^eight, tends to 
make the tractor rather unmanageable on sharp turns. Two 
driving wheels will almost certainly be preferred to one, however 
large and wide, but it is well that there should be some means of 
locking the differential gear, so that the power may be effectively 
applied when one of the tw^o wheels is badly placed and tends to 
spin round. 

It is impossible to say as yet to what degree wheeled tractors 
will be displaced by machines fitted with one or other of the forms 
of chain track of which the caterpillar drive is typical. The chain 
track undoubtedly allows the weight of the tractor to be distributed 
over a very large area, so as entirely to solve any difficulties con¬ 
nected with compression of soil due to high intensity of pressure 
beneath driving wheels. A chain track machine is capable of 
working satisfactorily over extremely uneven ground, a fact which 
is well illustrated by the success of the tanks. On the other hand, 
the chain track introduces complications and losses of power in trans¬ 
mission. It is argued against it that, in any practical form, it 
involves comparatively high cost of up-keep. In some forms it is 
distinctly liable to injury by stones or other hard obstacles being 
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caught up between the elements of the track. Up to the })re8ent 
there is certainly no distinct sign of the chain track machines 
developing in popularity sufficiently to jeopardise the future of the 
wheeled tractor. 

Turning to the question of engines, there is still a wide range of 
opinion as to the t)rpe most desirable. Some makers favour a four- 
cylinder engine on the lines of that of a motor car. Others prefer 
one or two horizontal cylinders with a crank shaft rotating at a 
comparatively slow speed, more or less on the lines of a stationary 
gas engine. On the one hand, simplicity can be claimed ; on thi^ 
other comparative absence of vibration and a steadier pull. What¬ 
ever type of engine is used, it is now very generally agreed that a 
governor should be fitted ; otherwise there is considerable chance 
of the engine being run at too high a speed, with excessive vibration 
and rapid wear. 

Paraffin appears to be the fuel of the near future for farm tractors. 
Unless petrol becomes very much cheaper, its price is all against 
it, and the heavier grades of petrol nowadays are by no means fre(‘ 
from the disadvantages which accompany the use of paraffin. The 
main point is that all these heavier fuels tend to permit certain ot 
their constituents to run down the C 3 dindei’ walls and mix with the 
lubricating oil, which is thereby rendered ineffective. The trouble 
may be more or less minimised by special vaporisers and by well¬ 
fitting pistons, but it cannot be prevented altogether. Provision 
should be made for replacing the lubricating oil fairly frequently, 
running the old oil out before doing so. Various special carburettors 
^ may be employed in connection with paraffin and other heavy fuels, 
and there are also devices for heating the heavier fractions of such 
fuels before they reach the engine, in which case they are less likely 
to cause trouble. At present, however, we have not reached per¬ 
fection in the matter of the means available for using cheap fuels 
without any bad results following. 

On wheeled tractors it is, of course, necessary to provide devices 
to help the wheels to get a good grip on soft land. These may take 
the form of spuds, spikes, or bars, the latter reaching right across 
the rim of the wheel. On the whole, experience favours the use of 
;a sufficient number of fairly short spuds, not very wide, set diagon¬ 
ally. Another point in this connection is to design the fittings, 
whatever they may be, so that the job of putting them on or taking 
them off only takes a very few minutes. 

Various schemes for getting over the difficulty of adhesion on 
soft or greasy land involve the principle of employing implements 
actually driven by the engine, instead of a plough of the ordinary 
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type. If this is done, the implements, while being forced into the 
laud, help to propel the tractor forward. Usually a machine on 
this principle is a cultivator rather than a plough, and the implements 
are numerous and rotate round a central axle, some spring device 
being provided to prevent breakages when obstructions are encoun¬ 
tered. These special machines have not made much progress during 
the last year or so, possibly because the problem of the moment is to 
make the best possible use of existing implements, and anything that 
involves the manufacture of fresh implements of an entirely new 
type, is handicapped. Moreover, the substitution of a process 
quite different from ordinary ploughing is in the nature of an experi¬ 
ment, and is one which few people care to make under present 
circumstances. 

Finally, we ha\'c the question of whether the tractor of the future 
will be specifically intended for ordinary work upon hard roads 
as well as upon the land. In countries where the roads in 
agricultural districts are mere dirt tracks, the problem does not 
arise. In Great Britain, it is neither legal nor expedient to use for 
haulage along tlie road machines the mechanism of which is not well 
protected from vibration by efficient springs. Adhesion on roads 
cannot be achieved by fitting spikes, or spuds, or similar devices. 
A tractor for haulage on the road is, therefore, as a rule, a fairly 
substantial and heavy machine such as many farmers would not be 
inclined to use upon the land. If its engine is of the internal com¬ 
bustion type it must have gears providing not less than three speeds, 
whereas two 8})eeds are generally sufficient for all kinds of field 
work. It may be found that, so far as Great Britain is concerned, 
the all-purpose tractor for road and land will, as a rule, be steam 
driven, while machines with internal combustion engines will be 
designed only for farming operations, and not for the haulage of 
produce. A certain amount depends on what the law may be in the 
future in respect of the use of mechanical transport on the road, 
and, until that is definitely settled, a final conclusion on this point 
cannot be reached.— Engineer ” in Marl^ Lane Express Almanac. 

Scientific Manuring. —^Artificial or concentrated manures play 
such an important part in practically every farmer’s work that he 
naturally regards them as one of the ordinary factors of the farm. 
It is wonderful how the word scientific ” has dropped out in 
respect to farming. Thirty years ago any thing off the beaten 
track was called theoretical farming ; twenty years ago, and until 
comparatively recent years, scientific farming was used to distinguish 
that which involved the use of artificial manures from that in which 
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they were not employed ; now everybody is content to say simpljr 
farming. It means that many prejudices which then existed have 
gone by the board. 

When a farmer hears a thing a little off the beaten track, he thinks 
it over, and tries to see if there is anything in it that will be of use 
to him. If he can learn a little more about some of the things he has* 
had experience in he is glad of the opportunity. As a matter of 
fact, he has learned that because a few chemical terms are used it 
does not imply there is anything mystic or marvellous in them, but 
that they are very ordinary things. On the other side, those who 
had seen more of the laboratory than of the land have learned that 
the knowledge farmers possessed in connection with their business 
was quite as valuable, and in many cases as scientific, as that which 
they could offer ; or that, if not so scientific from the laboratoiy 
aspect, the farmer had got there first, and was doing what the labora¬ 
tory confirmed. On his side “ scientific faiming,” after all, is only 
enlightened farming ; the enlightened farmer is a far moie scientifii* 
man than many think, and is always ready to become more so. 
It is time the term '' scientific farming ” dropped right out. The 
use of the word scientific was a great hindrance to farming It ia 
used now only by those who do not really understand ^^hat they are 
talking about. One does not talk about a scientific engineer. 

When writing on the subject of artificial manures, it is, there¬ 
fore, necessary to treat it very differently to what was done twenty 
years ago, when one had to persuade farmers to overcome existing 
prejudices. One cannot now assume that ignorance exists when 
the prejudice is removed, and practically all farmers-a re open- 
minded about them, and have had considerable experience in their 
use. Doubtless there are some points in respect to their use on 
which unnecessary stress is laid, and some of these, which emanated 
from good authorities as being useful to regard, have been considered 
by those who knew less about the subject as being imperative, and 
it has gone abroad that they are imperative. 

A few years ago an idea prevailed that it was only in autumn that 
good could result from the application of basic slag. Many now know 
that very excellent results are obtained by spring dressings. The 
ordinary mineral manures, such as superphosphate, kainit, sulphate 
of potash, etCv, are preferably sown on wheat land in autumn, though 
if they are put on after the turn of the year, so that they are well 
worked into the land in time for the spring growth, they are practi¬ 
cally as effective. The difficulty is, especially in the wet winter and 
springs which have been so consistent in recent years, to get on the 
land to sow them when once the wheat is in ; but that must not be 
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taken as implying that if they are sown in winter or even later they 
will not be useful. On the other hand, they should be on by when 
growth is making in the spring. It has also been urged t hat these 
manures should be sown in autumn for oats and barleys, but, aa 
these can be incorporated with the seed-bed, there is no special 
advantage in sowing them until spring. 

The sowing of quickly acting nitrogenous manures is generally 
advised after the crop is up. In view of the frequency of springs 
when some weeks of drought come after the crops are up, and the 
manure does not dissolve and get down to the roots in time to be of 
full service to the crop, experience shows that they should be sown 
earlier, so that they will be in an active condition at the proper time. 
If they are worked a little deeply into the soil instead of lying close 
to the surface they induce the rootlets to work downwards into 
moisture, whereas if the plant food is on the surface the roots stop 
there, and if drought comes on suddenly and binds the surface, the 
crop suffers more than it otherwise would. Moreover, much food 
on the surface is helpful to surface rooting weeds, which thus get a 
start and master the crop, instead of the crop starting first and 
mastering the weeds. When weeds get this chance on a young crop 
in time of drought they take up moisture very quickly, so that the 
crop is bound to suffer. It is better to risk a little of the manure 
being washed out of the land by excessive wet in April and May 
than to wait to be caught in a drought. The chances of washing out 
are far rarer than of being caught in a drought; in fact, it is very 
exceptional that there is appreciable loss at that time of the year. 

In respect to the nitrogen from air manures, some of which, at 
any rate, liave strcmg caustic properties, my experience has certainly 
been in favour of sowing them well before the seed is sown. It is 
far better to let them have time for the caustic properties to be 
neutralised in the soil. In this way any injury that might result 
from the cauterising of the rootlets is avoided. Moreover, the 
burning of the leaf or flag which may result from applying them to 
the young crop is avoided. One good lesson that has been con¬ 
sistently taught is that all manures should be applied in a 
finely-divided condition and be evenly distributed. If this is not 
done the best results cannot be obtained. 

It is not sufficiently recognised, by some who strongly urge the 
use of a particular manure, that by using it too frequently some 
other kind of plant food may be removed in excess. One often hears 
the remark that such and such a manure answers well the first time, 
but does little good on repetition. There are two reasons for this:— 
First, that there is enough of this manure still remaining in the 
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land ; or, secondly, that in producing bigger crops some other 
essential plant food has been too heavily drawn upon. This is 
often enough seen where nitrogenous manures are repeatedly used 
without other manures being applied at the same time. This is so 
well known that there is a common phrase, “ It plays out the land.” 
Nitrogenous manures, by doubling the crop, make a double demand 
on the phosphates and potash, and it depends upon how much of 
these there are in the land before the playing out is noticeable. If 
land were very rich in both it would be many years before it was 
brought to an unprofitable condition. It is only occasionally that 
both are so plentiful, and the giving out of either one means that 
there will be a breakdown in the cropping. 

But the breakdown from the sole use of nitrogenous manures is 
rarely brought about as quickly as it is by the application of only 
one of the other manures ; in fact, if all the mineral manures that 
are needed to maintain a five-quarter crop of wheat be applied year 
by year, and no nitrogen be applied (wheat being taken every year), 
it will be found that on most soils the yield will not exceed that of 
an adjoining plot, which has rerreived no manure whatever during 
that time. In like manner, a pasture may greatly benefit for a 
time by the help of a phosphatic manure. Should phosphoric acid 
be short, the grass will improve and the clovers will develop. But 
if fche crop is taken off yearly it is quite possible for the potash to be 
overdrawn, and the application of further phosphates will be of 
little avail until potash has been returned to the soil. There is 
quite a lot of land which was phosphate short and with only a bare 
supply of potash, though sufficient for three or four crops, where 
the application of a second dressing of basic slag has not given a 
satisfactory result. It could not, because the taking away of the 
potash in the increased crops has brought the potash supply down 
below a working level. On other soils there may be a sufficiency of 
potash, in which case re-dressing with slag will give excellent, 
results. Thus with corn, provided the grass crop were taken away 
every year, the increased quantity of crop takes away the nitrogen, 
and, to keep the balance, more nitrogen has to be returned. 

There is no doubt that the more general use of superphosphate 
has had a good effect on the ordinary cropping of the farm. With¬ 
out sufficient phosphates farmyard manure cannot work to full 
profit. On some of the most successfully farmed land in the country 
-that where potatoes are freely grown—superphosphate has been 
very liberally applied ; much more than is actually needed by the 
heaviest crop. This might seem like wasteful farming, but it is not, 
.as it ensures a sufficiency of phosphates for subsequent crops, which 
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means profitable crops throughout. When large quantities of 
rich dung were used there was no special necessity to apply potash 
to moist soils, sufficient being in the dung. However, where 
artificials are more relied upon for the potato growing, the potash 
from dung naturally falls short, and those who indulge freely in 
potato growing with artificials will in course of time have to be more 
careful to maintain the potash supply. Crops grown with plenty of 
mineral manures are far more resistant to disease, particularly where 
nitrogenous manures are supplied very liberally, than are those 
which have not sufficient. Moreover, the tubers are likely to 
keep better in the clamps. 

When sowing manures on the flat, as on pastures, there is a great 
temptation to use very wide distributors. As most of the dis¬ 
tributors are of the long hopper type, there is considerable likelihood 
of too heavy loads being carried, with the result that in course of 
time the box sags, and the machine is strained out of shape and gear.. 
There is no harm, and some advantage, in a long box, provided it is 
well stayed at all points, but too many makes depend on end sup¬ 
ports. Users should be suspicious of these, though they have a 
remedy in their own hands by loading the hoppers very lightly. 
This, of course, entails more frequent refilling, but it is well war¬ 
ranted. The manure runs better and is better distributed, and the 
life of the machine is increased. A great difficulty in the making 
of manure distributors is to make them suitable for all kinds of 
manures, having varying weight and bulk, and in having to provide 
for such widely different quantities to be sown per acre. It w'ould 
often pay those who use large quantities of manures to have a horse 
machine for the heavy dressings, and a hand-barrow for concentrated 
manures where from J cwt. to 2 cwt. are the limit of a dressing. 
—W. J. Malden in AgricuUnral Gazette. 

Rural Education. —The Board of Education in a Circular announce 
that they, jointly with the Board of Agriculture, consider the 
time has come when children should no longer be released by way 
of exemption from school attendance for employment in agricultural 
work. The Circulars permitting such exemptions are accordingly 
withdrawn, and the Board will now rely upon the local education 
authorities to resume the strict enforcement of the law of school 
attendance. The same Circular makes the important announce¬ 
ment that the appointed day for the purpose of section 8 (1) of the 
Education Act 1918—^the section that makes attendance up to the 
age of 14 compulsory—will probably be fixed for the beginning of the 
term which follows the official termination of the war as declared 
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by Ordei in Council. This means that the Board contemplate that 
by September next at the latest all exemptions from school attend¬ 
ance under the age of 14 will cease. This is a matter that affects the 
whole country. At the moment it will be sufficient to consider 
the position in the rural districts. Apart altogether from the 
special war exemptions, the position as to school attendance in 
rural districts has been most unsatisfactory. The law in force at 
this moment is that in respect to children employed in agriculture 
a local authority may fix, by by-laws for any parish within its area, 
13 years as the minimum age for exemption from school attendance, 
but in that case children over 11 and under 13 years who have 
passed the standard for partial exemption may become half-timers. 
This is the position under the Act of 1899, which was passed to allow 
children to be employed in agriculture at an earlier age than in other 
employments. Thus all education stops at 13, and full-time educa¬ 
tion at 11 if the parent so desires. The change which will operate 
from next September is very great. The Act of 1899 is repealed. 
There will be no more half time and no child will leave school until 
the completion of the term in which he or she attains the age of 14 
years. The child w^ho now becomes a half-timer at 11 years will 
thus gain more than three years’ full education. It the time is 
used to the best advantage, the change should spell a revolution in 
rural education. 

The old system was defended on two grounds : first, the need of 
labour ; and, secondly, the starvation wages paid to the agricultural 
labourer. It was the old vicious circle, and it was always the child 
who had to pay the penalty of unsound economics. The system 
paid no one. No doubt open-air work is healthier than factory 
work, and to a really intelligent child with some basis of general 
education there was open the chance to pick up a good deal of 
practical rule-of-thumb knowledge. But in fact there was and is 
no apprenticeship to any form of rural life in the system that is 
now to be swept away. The child performs purely mechanical 
unskilled duties, and receives no intelligent instruction save in very 
exceptional cases. There are, no doubt, a number of cases on small 
farms where young children are taught by their paxents to milk and 
perform other duties in a satisfactory fashion ; but the agricultural 
labourer’s child has no such opportunity. The need for technical 
teaching is perhaps more apparent in the case of rural children than 
elsewhere, and under the Act of last year it will be possible to build 
up on the elementary school course a really practical training in the 
main duties of the various branches of agriculture. It will be 
possible at the age of eleven to begin the “ secondary education ” 
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of the child whose life work is to be in agriculture. A course of 
three years, in which nature study and outdoor work take from the 
first a definite part, is not inconsistent with a sound general education. 
The course would dovetail into the compulsory part day-time 
continuation courses which would follow when the child reaches the 
age of fourteen. There will be central courses; and the central 
village school connected with outlying villages by motor vehicles will 
have its field, its garden, its greenhouses, its out-houses, and work¬ 
shops. A sound agricultural training in which theory and practice 
would be aptly mingled will be provided, and the training will find 
its natural fountain of policy in the agricultural college of the area. 
Jn this way it will be possible to secure a really trained agricultural 
population. 

Yet there is one danger that has to be guarded against. We 
understand that certain local authorities are proposing to send the 
young persons in rural districts who are required to attend con¬ 
tinuation schools to those in the great towns of the area. This plan 
may be ooavenient and may seem financially cheap, but it would 
prove a grave mistake in practice. The tnie policy is to send town 
children out to the rural continuation schools, and thus create a 
movement back to the renewed life of country districts.— The Times 
Educational Supplement. 

Egg Production on the Farm. —Of the two (*hief branches of 
utility poultry keeping on commercial lines, i.e., egg production 
and the rearing and fattening of table fowls, the former finds most 
favour on the great majority of farms, and the reasons for this 
preference are not far to seek. Not only are eggs in universal 
demand, and therefore easily disposed of locally, but the care of 
laying stock kept under ordinary farm conditions entails a smaller 
expenditure of time and labour than is involved in the conduct of 
rearing or fattening operations upon any considerable scale, whilst 
the demand for table poultry is more restricted. Hence any 
extended production of the latter has tended to become centred in 
certain areas where various favourable circumstances have contri¬ 
buted to make it more than ordinarily profitable, whilst the keeping 
of laying fowls is general in many localities. 

It is, perhaps, less commonly realised than it should be, that 
farmers are far and away the biggest egg producers, and that it is to 
the farms our markets look for the great bulk of their supplies, 
despite the fact that the majority of agriculturists give little thought 
to what is a relatively minor branch of their scheme of production. 
While certain improvements in methods of management have been 
introduced during the past decade, on the other hand, some of the 
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factors that would tend to encourage a greater consideration for 
feathered stock have been lacking, and in some districts the possi¬ 
bilities of making a reasonable profit have been much more limited 
than in others. 

Notwithstanding the predominance, in point of numbers, of farm- 
produced eggs, over those produced by the comparatively few 
specialists, it is a notable and regrettable fact that the quality and 
freshness have usually fallen far below the requirements, witha*con- 
sequent loss of profit and reputation. That this is not entirely the 
fault of producers becomes evident upon an impartial examination of 
the marketing facilities that commonly prevail. It may be said that 
the secret of success in the marketing of such produce is to be found 
in co-operation, and to some extent this is correct, but it does not 
solve the problem with equal success in all circumstances and 
localities. Conditions are so varied and facilities so unequal- 
more especially as regards transport—that many home producers 
must remain at a disadvantage until a more widespread system of 
rapid transit has been evolved and put in practice. 

Eggs are among the most perishable of produ(‘e, so far as their 
first freshness is concerned, and this quality so materially affects 
their value (and consequently the margin of profit) that the surest 
way to induce farmers to consider more seiiously the advisability 
of producing more eggs and marketing them in better condition 
would be to provide better facilities fot carrying the produce to the 
centres of consumption without avoidable delay or undue addition 
to the coats of production. That there is a reasonable prospect 
of improvement in this respect, by the introduction in the not too 
distant future of a general system of rapid, cheap, and frequent 
transport facilities for the marketing of the various kinds of perish¬ 
able produce, makes the situation much more hopeful than it has 
appeared hitherto, and should serve to encourage the required 
development ot egg production upon the lines best suited to farm 
conditions. 

It would be as ill-advised as it is, indeed, practically impossible, 
to lay down hard and fast rules in the matter of breed, or to suggest 
that this or that race of birds is generally suitable, although, of 
course, some breeds may be much more widely kept with profitable 
possibilities than others. Not only must soil, climate, and other 
local conditions be taken into account, but it has to be remembered 
that while some farmers prefer to confine their attention entirely to 
egg production, there are others with w’hom this primary con¬ 
sideration is tempered by the desire to have table fowls of fair 
quality available when required. 
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It would be too much to say that results obtained in laying com¬ 
petitions are in all respects equally suitable for the guidance of 
those who keep their fowls in the circumstances and amid the 
surroundings of the ordinary farm. Birds entered for these tests 
are largely the pick of flocks rigidly selected and bred from birds 
kept and reared under conditions that obtain on the generality 
of specialist poultry farms.” Nevertheless the results of laying 
tests aid the farmer in at least one important direction, by the 
indication of the productive capabilities of the several breeds and 
varieties. 

There is ample evidence to justify the statement that farmers 
may find very suitable material in the White Leghorn, the Black 
Leghorn, the Ancona, the White Wyandotte, and the Light Sussex. 
The first three are, of course, of the so-called laying type, and are all 
related in respect of origin, and are obviously suited to the needs 
of those who seek eggs to the practical exclusion of other require¬ 
ments, whilst the last two combine desirable table qualities with 
first-class egg-laying capabilities. 

Leghorns, both White and Black, are capable of an excellent 
average egg yield, are very hardy, and on an open range materially 
reduce the cost of production by their active foraging habit. These 
characteristics arc the possession of the Ancona, a breed that is very 
well worth the more general attention of farmers, being especially 
suited to the free conditions of an ample area on account of ite 
extraordinary activity in search of natural food. Of the other two 
breeds, the White Wyandotte is well known as being capable of 
an exceptionally high average egg production, equalling and in some 
strains exceeding the yield of the more typical laying breeds, whilst 
for table purposes its qualities are quite good enough for ordinary 
requirements. In the latter respect the Light Sussex is to be 
preferred, the chickens being characteristically quick growers, and 
as an egg-producer this variety is excellent. 

It should be noted, however, that in breeding for the development 
of laying qualities there must necessarily be some loss of table 
qualities, and that strains bred and selected for egg production 
or even a dual purpose, are less suitable for table chicken pro¬ 
duction than strains bred for this only. 

Farmers who seek to develop egg production as the chief object 
of their poultry-keeping will find it necessary to suit the housing 
accommodation to the particular requirements of the birds kept 
for this purpose. It will be evident, upon reflection, that haphazard 
methods of housing poultry are not conducive to profitable success, 
whatever the aim may be, and that suitable accommodation is as 
o 
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necessary in the case of this as of any other kind of stock. In the 
provision of houses suited to the conditions that obtain during the 
open months of the year, there has been considerable improvement 
during recent years, and it is nowadays very usual to find handy and 
healthy types of field houses in use on farms. As a rule these have 
a portion of the front open, so that the interiors are sufficiently 
ventilated, and, being mounted on wheels, they are easily moved 
from one part of the farm to another, so that advantage is freely 
taken of the opportunity to run the birds on clean ground and to 
enable them to benefit by foraging over a wide area. 

This is well enough during the months of fine weather, but such 
conditions are not calculated to maintain the egg yield at a suitably 
high level during the colder and wetter periods, and those who hope 
to make egg production reasonably remunerative must adopt methods 
likely to favour laying in winter—^which so largely determines the 
profitableness of the enterprise. During the winter months the 
birds cannot forage far afield, and such foraging as may be possible 
is more or less fruitless, so that artificial methods must be adopted 
to encourage exercise, and hand-feeding must be on a more genero\is 
scale. A dry scratching floor is consequently essential, and this 
may be provided by the erection of permanent laying houses specially 
designed for the purpose, or by the conversion of an existing and 
otherwise disused farm building, such,-for example, as a cart-shed 
or bullock lodge—^both of these the writer has so used with con¬ 
siderable success. 

Given facilities for marketing quickly and frequently, the farmer’s 
part in the development of a much-desired increase in egg pro¬ 
duction consists primarily in the selection of stock suited to farm 
conditions, in housing them in winter in a manner calculated to 
keep up the yield, plus, of course, good feeding, and in attention 
to the essential details of good management generally.—^J. W. 
Hubst in Mark Lane Express Almanac. 

Organization of Our Shows. —^The history of Horse Shows and of 
Agricultural Shows would be an interesting study, if such a thing as 
a continuous history were possible. 

Racing had long been familiar to the people before we find mention' 
of a show, and it is in connection with racing that we find the earlier 
horse shows mentioned. 

In the middle and latter end of the eighteenth century, when the 
pedigree breeds of cattle and sheep were beginning to take the 
attention of leading men in the country, agricultural societies began 
to be formed here and there, several of which, such as the Highland 
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4tnd Agricultural, the Bath and West of England, and the Wharfe- 
dale, are still in existence, whilst many of whose existence no record 
remains doubtless did good work in their time. 

It is only by an accident that the record of a curious show which 
was held at Thirsk in the latter part of the eighteenth century has 
been preserved. It was a sheep show and nothing more, but it was 
on such strange lines that it is worth a passing note. The classes 
were very different to the general run of sheep classes—for the best 
20 shearling rams, the best 20 ewes, etc.—a species of classification 
which is still found, or was a very few years ago, at Boot in Cum¬ 
berland. The way in which the classes were judged was unique. 
Every member of the society whose subscription was not in arrears 
was a judge and gave his vote. 

The Horse Show and the Agricultural Show are essentially of 
English origin, and may be said to be the natural outcome of the 
improvement of which English farmers were the undoubted pioneers. 
As stock-breeding developed more or less on pedigree lines, the 
spirit of competition was roused and societies sprang up here and 
there, very different to those to which we have become accustomed, 
but societies which did an immense amount of good, held 
shows at which able breeders interchanged ideas and related experi¬ 
ences, thus enabling people to see what the pioneers of live¬ 
stock breeding were aiming at, and how they were succeeding in 
achieving their object. It should be needless to point out that for a 
considerable time these shows were what we should now call local 
shows. In the early days of the nineteenth century it was impossible 
to get stock any distance. All would have to travel on the road. 
Sheep or pigs, perhaps, might be taken in carts, but cattle and 
horses would have to tramp it. It was not until railway days that 
it was possible for shows to tap a large area of country. 

This fact wants steadily keeping in mind, for whilst the 
the railways undoubtedly increased the utility and service of shows, 
made them more representative, and stimulated enterprise, it must 
not be forgotten that in many instances the shows out grew the 
plans and regulations which still prevailed nominally, though 
they had became practically obsolete. 

Then, undoubtedly, in some places shows were got up at which, 
at any rate so far as the originators were concerned, the improve¬ 
ment of stock was a very secondary matter indeed. At such shows 
the principle object of the promoters was popularity. They courted 
ejthibitors persistently ; their rules were laxly administered ; and 
the most flagrant violation of them was allowed to go unpunished. 
The fact was that in many places the administration fell into more 
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Oft less incapable hands, and the result was chaos. That showing: 
suffered from this laxity is undoubted, for the man who played 
the game ” was placed at a disadvantage, and consequently gave 
up showing. Every right-thinking person will agree that dishonour¬ 
able, not to say dishonest, actions must be put down with a strong 
hand if showing is to take the place it ought to take in the nation’s 
work of the future. Even if exhibiting were only a pastime—a 
mere game, we will say—^the chicanery of late years would be scandal¬ 
ous. Much more serious is it, then, when showing becomes virtually 
a competition of national importance. There never was such an 
opportunity to put a stop to all show scandals as there is now. For 
three or four years the whole of our show system has been disorgan¬ 
ized, and practically no shows have taken place. Even the “ Royal ” 
has been in abeyance for two years. What fitter occasion can 
there be to review the situation and to set forth resolutely on the 
road to that reform which alone can bring the show system as a 
system into a satisfactory condition ? 

An obvious remedy is a Central Governing Body, representative 
of the various leading societies of the country. We now have 
established a Federation of 8hows for the counties of Lancashire 
and Cheshire, which has worked well for the interests of all con¬ 
cerned ; but something more than that is wanted, in the shape of a 
National Association, which must govern as well as advise. That 
does not imply that its government should necessarily be arbitrary, 
or even severe. Showing being a national and not a local institution 
—even a local show is of national importance, as being part of 
the national scheme—it cannot be too strongly urged that it 
should not be regarded from a narrow view-point, and should 
not be governed under the influence of petty interests. 

Luckily the position at the moment is perhaps the best possible 
for tackling this question. Our shows are, in a manner, calling for 
reconstruction ; the evils which have existed in the past are seen ; 
the necessity for reform is admitted by practical men; and we 
have an example before us which is working well, and with a descrip¬ 
tion of which I shall finish this article. This is the Association of 
American Horse Shows Incorporated, which has already done so 
much good in the United States, and which seems set out on a 
career of prosperity. This Association of American Horse Shows 
consists of some eighty-odd societies which are, with relation to the 
Central Association, in the same position as an ordinary race com¬ 
mittee, like that of York or Newcastle, with its self-appointed 
stewards, to the Jockey Club. The objects for which this Associa¬ 
tion was established, as given in the second article of the Con- 
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Blatution, are as follows:— (a) To encourage and promote horse 
shows; (b) to effect a better understanding among associations 
holding exhibitions of horses for prizes, and to enable them to 
work in co-operation; (c) to make and enforce uniform rules govern¬ 
ing such exhibitions of horses ; (d) to adjust difficulties which may 
arise between associations holding exhibitions of horses for prizes, 
and the exhibitors at such exhibitions.” 

Surely the article covers all the ground necessary for such an 
Association. It does away with the anomaly of a man being warned 
off at one show and courted for his entries at another; and by 
giving an opportunity for a revision of sentences it prevents much 
injustice being done. We have known many a man w'arned off the 
Turf, restored after a period of time and become a very useful man, 
and what applies to racing applies equally to showing. 

Not the least important of the conditions enumerated, perhaps 
the most important of them, is the one dealing with working 
in co-operation. It is more than likely that when things are settling 
down it may be Jiecessary for the breeders of horses and of pedigree 
sto(^k to apeak pretty plainly to our legislators. And it is quite certain 
that the representatives of a thoroughly organized body such as the 
Association of Horse Shows will command more attention than the 
representatives of one or two or three of the leading show^s. 

The leading features of the constitution of the American Associa¬ 
tion present many features of sound administrative policy. It 
would perhaps be tedioius to enter fully into detail here, but a few 
leading points may be touched upon. The members are appointed 
by a kind of double election. The society which desires to be 
represented elects a delegate for each ten dollars it pays to the funds, 
and these names come before the Board of Directors for confirma¬ 
tion, a four-fifths vote being necessary for election. Practically 
the amount contributed by Societies to the Association is 1 per 
cent, of their prize list; or, as the rule puts it, ten dollars for each 
thousand dollars or fraction thereof. So, by the means adopted, 
there seems every prospect of getting together a thoroughly repre¬ 
sentative body of experts—men w^ho know the details of showing 
in all its branches—not only to ensure justice being done all round, 
but also to promote the well-being of shows, and guide their progress 
on right lines. 

A few of the rules and definitions may be noted. First, then, 
about the entries, which must all be in writing and signed by the 
owner or his agent—a rule very much honoured in the breach at 
some shows I could name in this country. Horses cannot be 
entered in the name of any one but the owner except in cases of 
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leases, certified copies of which must be lodged. They are verjr 
particular about description : name, age, colour, sex, and pedigree 
are to be given; and if a horse’s name has been changed, the old name 
must be stated, as well as the new one, for six months. This is a 
rule which is only enforced at the Koyal and a few others, and the 
consequence is that time after time we see one horse shown for 
another during the season. 

The definitions are excellent and distinguished by fairness. A 
novice is a horse which has not won a first prize (at any Association 
show) in the particular division in which it is shown. In the case of 
novice pairs, one of the pair must be a novice. 

An amateur is defined as one who rides or drives for the love of 
the sport, not as a professional or for a livelihood, who shall not 
receive any monetary consideration for his or her services, and shall 
not be professionally interested in the purchase, sale, or trading of 
horses. 

Such are some of the leading features of the American Association 
of Horse Shows. They seem to me to be drafted with common 
sense and in the spirit of fair play. The societies which are incor¬ 
porated have a perfectly free hand with their prize schedule; and 
they have also the advantage of appealing to the central body when 
perhaps it would be difficult to deal with a question locally. The 
plan is an excellent one, and if it were adopted in England would 
surely have good results. Why not try it at once ? —^Wm. S. Dixon 
in Live Stock Journal Almanac, 

The Village School. —^Anybody who has lived in rural districts, 
particularly in the South and the South Midlands, knows how 
bitter has been the feeling of the better type of working man with 
regard to the village school. And this strong feeling has in most 
cases been fully justified. Moreover, as the columns of the Supple- 
fnent have for the last two or three years indicated, the problem 
of rural education has been thought out, and there exists a body of 
ideas and propositions which, if acted upon, would produce a most 
beneficent revolution. 

If new rural colonies come into existence as a result of the settle¬ 
ment of soldiers and others on the land, they must not be given the 
type of school, schooling, or schoolmaster which has hitherto pre-' 
vailed. The spectacle of a village school in which the villagers 
take no interest, which stands apart from the stream of village life, 
which teaches things that have no sort of connexion with the practical 
affairs of the farm and garden and home, which ignores the fauna 
and flora and poetry of village surroundings, which exists merely 



The Village School 


231 


because of the law of the land—this must not be seen in any one 
of these new settlements, and must disappear from those places 
where it is still to be seen. If we are to “ build Jerusalem in 
England’s green and pleasant land,” the superstructure must be 
raised upon the foundation of popular efficient education. What is 
to be done about education must not be an after-thought. We must 
start with the school; make it the very centre of the life of the 
community; make every adult share responsibility for what it 
becomes and what it does ; let the boy who grows up and spends his 
life in the village be as much a part of it as when he was a scholar 
on the books. The education of the infant, the child, the adolescent, 
the adult, must all be provided for in it. In short, it must be the 
centre round which everytliing that partakes of the nature of 
education collects. 

It looks as though the rural settlements would afford an oppor¬ 
tunity for a fresh beginning in the matter of rural education. The 
plan appears to be to arrange a number of small holdings round a 
central farm. This farm will be a model; the men who work it will 
have it as part of their duty to give advice and information to the 
small holders : it will be the centre of their co-operative enter¬ 
prises. Between it and the small holdings there will be very intimate 
relations. If the school could be associated with the farm, the 
fatal gap between the school and the outside world would disappear. 
Studies would be pursued as often outdoors as in. Arithmetical 
problems would be those of actual experience ; the things the 
children did would be such as would interpret to them the world 
at their doors. 

It is not necessary, however, to discuss what the schooling would 
be ; it is quite sufficient to suggest that an opportunity will probably 
arise for making the radical change that most of us can see is neces¬ 
sary. Probably a good deal could be learned by a close study of the 
developments that have taken place in rural education in some parts 
of Canada and the United States. , The mere theorist must 
excluded when arrangements are being made. 

The immediate question is as to whether the Ministries of Recon¬ 
struction, Agriculture, and Education are co-operating with a view 
to providing and utilizing the opportunity. As soon as ever it may 
be possible one colony should be provided, with a suitable man 
whose business it should be to develop a school of the sort required. 
Possibly a few men ought to be selected now and given a few months 
in which to see all the helpful things that can be seen in this country 
or elsewhere, so as to be ready to get to work when the time comes. 
The Board of Education urges necessity for experimental work in 
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education ; and if the promises of statesmen are fulfilled profitable 
experiments will be possible. That large numbers of soldiers are 
looking forward with eagerness to the opportunity of obtaining a 
home in the country and the chance of getting a living out of the 
land seems clear. It is not, however, only soldiers who are crying 
out for land ; there are many who have not been in the Army who 
will desire to be included in any scheme of settlement, and the 
opinion is general that every such wish should be satisfied- How 
happy would be this country if, whilst maintaining and even improv¬ 
ing her position in the world of industry, she made as much of her 
countryside as the Danes in a single generation have made of theirs 
- The Times Educational Su'pplement. 

Agricultural Organizations. — The Agricultural Organizations 
(apart from Agricultural Societies holding shows, &c.) in order of 
seniority of age are as follows :— 

The Farmers’ Club, established nearly 70 years ago by well- 
known farmers, as a club and meeting place in London for agri¬ 
culturists. Some six or seven papers arc read in each year, and 
the discussions arc useful and appreciated. Its policy is con¬ 
structive. 

The Central and Associated Chambers of Agriculture, founded 
some 54 years ago. It has subscribing members and over 100 
affiliated local Chambers. General meetings are held monthly and 
there are numerous committees covering different subjects. Space 
does not admit a proper description of the value of the Central 
Chamber, and only a study of the big book, “ Fifty Years of Agri¬ 
cultural Politics,” by Sir Herbeit Matthews, K.B.E., will give an 
idea of the marvellous work which has been accomplished. “ There 
were giants in those days ” may be applied to the Central Chamber. 
The giants are fewer now; perhaps the main battles have been 
fought and won during the first half of its existence. 

The Central Land Association was started on the initiative of the 
late Earl of Onslow, and he was the first Chairman. Lord Bledisloe 
(then Mr. Charles Bathurst) was the first Honorary Secretary. 
These two made a marvellous combination of efficiency, and the 
Association did magnificent work. The underlying idea was to 
carry the voice of agriculture into the Houses of Parliament. 

The National Farmers’ Union was founded in 1908, and was 
previously called the Lincolnshire Farmers’ Union. 

There is a Federation of Agricultural Executive Committees, aho a 
Federation of Women’s Agricultural Executive Committees. 

During 1918 a National i^ricultural Council was formed. Some 
iihirteen Agricultural, Labour, and Professional Associations and 
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Societies send delegates to its meetings, so that the united 
voice of Agriculture might be expressed. This Council has already 
been very active, and as in theory such a Council is ideal, we can 
only hope that it will win its way. 

We have our great and small Agricultural Show Societies, which 
have done such marvellously good work in their particular line, 
and the Co-operative Trading Societies, that have been successful 
in districts wanting them. At the head of the latter is the Agri¬ 
cultural Orgamzation Society, in the main supported by the State. 

The number of Political Agricultural Organizations is sufficient, 
and no new ones are required. The National Agricultural Union 
was born, lived and died, and so did the Farmers’ Alliance. The 
latter, however, was really wanted at the time, and that far- 
seeing man, the late Mr. James Howard saw that it was. Out of 
nineteen items on its programme, seventeen are, and for a long 
time have been, in being. It died of argument—Protection and 
Free Trade ! But it accomplished what it set out to do, and 
therefore we may fairly say that it justified its existence. The 
National Agricultural Union never was really wanted. It was a 
temporary excrescence, and therefore short-lived; but its founder, 
Lord Winchelsea, most sincerely and honestly wanted things to 
be made better in the agricultural world, but instead of trying to 
gain his ends by the improvement of existing machinery, he tried 
to create a new machine. How often do we demand a new Act 
of Parliament, forgetting that there is an existing law which might 
easily be put in force ? 

The Societies above referred to represent Outside. Organization. 
The members ot these are free and unfettered to say and dt) 
just what they like. They are beholden to no one except themselves; 
they neither ask nor want State aid. They are members from 
voluntary choice, believing in the unbreakable faggot, while 
knowing that a single stick can be broken. By agreeing to pay 
an annual subscription, they believe in the necessity of their 
societies. They recognise that at any moment some question may 
arise calling for corporate action. They are content for their 
Society to do nothing when nothing is doing, but know well that 
it can be called together or mobilised at the slightest sign of 
attack. The newer theories of the more learned of the Modernists 
can be discussed, sifted, tried and used warily until practice proves 
their worth. The worthless ideas can be thrown on one side as 
being utterly unpractical, whilst they know that their society can 
usefully employ its members in “peace time” in educative matters 
from which they may or may not profit, and when necessary. 
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these can be suspended for the moment and the whole weight of 
the society brought to bear in the required direction. 

This is what outside organization means. Long may it continue. 
It is necessary from a human and personal point of view—it is 
common sense in relation to profit and mere existence—^it keeps 
us from getting more narrow than we are—it promotes brotherhood 
and good feeling, and in many cases creates new friendships leading to 
affection, which I suppose should be the governing factor in our 
lives. 

Inside Organization is a creation of the War. By Inside, I mean 
having to do with Government or Departments of State. War 
demands special methods—we recognise this, and agree—we gladly 
submit to control in view of the common ideal of a successful ending 
of our national objective. Private interests, both in peace and war, 
have always to give way to national good. And national good and 
national necessity demand that when we are attacked in war we 
must win. Everything must be subordinated to that great obj ective. 

To attain the required objective in true Agriculture (which really 
means Food, grown at a profit) we have had a host of Advisory and 
Executive Committees and a horde of officials. To the lasting 
credit of all—to the President of the Board of Agriculture, the 
Agricultural Executive Committees, the Advisory Committees, 
and the officials—results have been obtained which no country 
in the world has beaten. But (and I always listen hard when a 
man says but ” with an emphasis) is this control to remain in 
whole or in part, and what about the officials ? To be quite honest 
with ourselves, we all love power. We strive to get power, and 
when we have got it, we take good care to keep it if we can. 
The keeping of power for power’s sake is a curse; it is selfish, and it 
thrusts on those who have not the power, that which is unnecessary 
and unwanted. The knowledge of the right moment to drop the 
power you possess over others is one of the most difficult problems of 
life. Many of those who are at present in power, and especially 
the rank and file, are inventing all sorts of inside organizations 
for use after the declaration of peace. They never seem to remember 
the outside organizations, although they are members. They aro 
mad on Advisory Boards, Advisory Committees, Executive 
Committees, Delegates, etc. It sounds all very complete and 
beautiful, but to my mind, it is pure nonsense. What is our 
Political Constitution ? 

There is a Minister of Agriculture who is nominated by the Prime- 
Minister of the moment and appointed by the King. He can be 
dismissed similarly, is a member of a Government and he must 
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stand or fall with his fellows. He must carry out the policy of 
his Government, or, if his conscience will not allow him to carry out 
a policy, he can always resign. 

To my mind the President of the Board should be the Board, 
and there should be no sham Board without power. The onus must 
rest on the President, and he is entitled to either credit or blame, 
according to how he acts. 

Now the question is whether Agriculture is to be governed in the' 
next few years by what I call Inside Organization or by the Minister 
of Agriculture, helped and kept in the right paths by outside 
societies. Unhesitatingly I am in favour of the latter. 

During the War I was a member of four Advisory Committees, 
On three out of the four we were simply useless tools of a Depart¬ 
ment. Our agendas were puerile and made up of stupid nothings, 
which would lead, and did in fact lead, to everlasting talk. We 
were never on one single occasion asked our views on any question 
of vital policy, and time after time we saw policies put forth by the 
Ministers concerned, and sometimes we were allowed to discuss, 
them after they were a fact! 

In the end, on one of the Advisory Committees (not Agriculture) 
I struck, and made a strong protest, giving a concrete example. 
Either, I said, we must be consulted or we should be sacked. 
The answer was most polite and conciliatory. The Minister 
agreed with every word I had said. It should not occur again. 
C^r services were most useful and essential, etc., etc., and I felt 
quite pleased, but the Advisory Board was never summoned again !. 
I am still a member, I suppose, and so are my colleagues. You see 
it looked as if we were going to be energetic nuisances instead of 
complacent fools, so we were shelved, and none of us complained. 

In my view, after some experience. Advisory Committees are a 
snare and a delusion. The Minister should be responsible. 

It is quite clear, I hope, that I am referring to Advisory Com¬ 
mittees and to Ministries, and not to War Agricultural Executive 
Committees. Their functions are executive and statutory, and 
we all agree that they have done their work excellently, and bear 
high testimony to the carrying out of their unselfish and most 
onerous task. 

I remember one more example of the futility of Advisory 
Councils or Committees. A long time ago—^in August, 1914—I 
became a member of an Advisory Council to the Board of 
Agriculture, but it is so long ago that I have forgotten the name 
of it. It was a strong Committee with a splendid Chairman, Sir 
Ailwyn Fellqwes. We met two or three days a week and really 
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worked hard. Early in September, 1914, we agreed on a long 
Eeport (which was printed) as to home food supply during the War. 
Our main recommendation was the formation of County Com¬ 
mittees. It was by chance seen by some of the then officials of 
the Board of Agriculture before it was officially sent in. At the 
next meeting we were told that our idea was revolutionary, or 
words to that effect, and that it would be a great mistake to send 
the Report at all, for the Report would not be accepted, etc., etc. 
We were weak enough not to send it in, and all that time and 
opportunity were wasted. When in 1917 Lord Ernie became Presi¬ 
dent of the Board of Agriculture, he at once instituted County 
Committees. This thought came from his own brain. It was not 
until long after that he knew of Sir Ailwyn Fellowes’ Committee’s 
previous but abortive invention. 

If we wish for Ministerial Authority and no Inside Organization, then 
it follows that the Outside Organizations must be efficient, strong, 
representative, and command respect of Government Departments. 

We are very far from that standard just now. It may startle 
some of you if, as a looker-on, I gave it as my opinion that not one 
of our Outside Agricultural Organizations either commands respect, 
or has any real weight in Government circles. The reason is that 
discussion is almost always confined to destructive criticism and 
hardly ever does any well considered and useful constructive matter 
emanate from any of them. It may have been necessary, but 
throughout the war if the resolutions are studied you will find that 
nearly all of them are on the question of money, either directly or 
indirectly. There is an adequate answer to this I know. I am 
only attempting to state a fact. 

Another matter is that Agricultural Organizations do not take 
sufficient time or trouble to get the facts correctly stated before 
coming to a resolution. The whole machinery is hurried and 
spasmodic, and the result is often ill considered. My desire is to 
see Agricultural Organizations more efficient and possessing the 
same weight that undoubtedly they did possess years ago. 

I venture to make three definite suggestions. (1) Copy County 
Council procedure and let all serious matters come before a Com¬ 
mittee and let the General Meeting consider the Report. (2) 
.Arrange for more frequent meetings of Committees and more 
frequent General Meetings, especially while Parliament is sitting, 
and more particularly when Bills are in Committee stage. (3) Spend 
more time and money in Agricultural Organization on the lines that 
if a thing is worth doing it is worth doing well. 

The force of Agriculture expends itself at the doors of the Houses 
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of Parliament, just at the very point where its influence should be 
greatest. Mere resolutions of Organizations and Deputations have 
their uses and are essential, but only if they are followed up. The 
fact is (however distasteful it may be to hear it) that nothing is done 
in the political world without consistent and persistent wire pulling. 
Agriculture is too clean and too honest to do this, and so it gets left. 
Politicians are influenced into action by fear and also by ‘'im¬ 
portunate widows.” There is so much of this wire pulling going on 
that politicians can afford to neglect the legitimate needs of Agri¬ 
culture. He who makes the most row gets the most done. 

With regard to the power of Agriculture in the House of Commons. 
If we all took the trouble to get on to the Councils of the Political 
Parties in the Counties and Boroughs, and then to select, in suitable 
constituencies, new candidates who were keen on Agriculture, it would 
be a better plan than spending large sums on running Independent 
Farmers’ candidates. At any rate it would cost nothing to try. 
If one could not get candidates who knew all about Agriculture, I 
would prefer a candidate who did not know anything at all about 
it, for there would be some chance of his wishing to do as he was 
advised by experts who did know something. 

I have been speaking up to now of National Organizations, but 
what should we do locally in the counties ? Putting it shortly, I 
would say “ Join, Pay, and Work.” Join every single organization 
which directly or indirectly is out to benefit Agriculture. A 
sovereign here and half a sovereign there would not amount to £5 
per annum, which is probably less than we spend on tobacco and 
newspapers. Agricultural Show Societies will do their work if 
supported by all. The Agricultural Benevolent Institution should 
be helped by every farmer who makes a profit (so as to help those 
men and women who have fallen on evil days). County votes 
should be pooled. 

There are many local questions of great importance to the farmers 
in the locality that cannot be dealt with by farmers individualy, but 
only by a strong local organization. Amongst such questions we may 
mention the tolls charged at local markets, the granting of market 
tickets, and other facilities for attending markets, the carriage of 
milk, fruit, etc., by convenient trains and at fair charges. Again, 
the l^al aid which can be given by a strong Union to its members 
is often of inestimable value. It is often impossible for an 
individual farmer, however good a case he may have, to go to 
law with a railway company or other strong corporation, but if the 
individual farmer is backed up by a strong Union a very different 
complexion is put upon the matter, for even the strongest company 
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will hesitate if it knows that instead of a single farmer it will have 
against it a union comprising many thousands of farmers. Many 
cases have been satisfactorily settled without ever coming into 
Court, others fought and won which, if there had been no Union, 
would probably never have been fought at all. 

Looking at the matter quite broadly and from a national and 
political point of view, if there were no other Agricultural Organ¬ 
ization except the National Farmers’ Union you would find in time 
an equally strong Landlords’ Union to which farmers were not 
eligible for membership, and a strong Labourers’ Union. Each 
would recruit as big an army of their particular followers as they 
could, and the three armed forces at times would glare at each 
other, and on occasions, engage in battle. Each one for itself— 
is not an ideal to be cherished. The Landlords’ Army would 
certainly command the most cash, and what may be called 
influence ; the Labourers would be first in political might; and the 
Farmers’ army, as has happened in the past, would be crushed 
between the two mill-stones. 

No, there must be other organizations in Agriculture, because from 
a State point of view there are other interests than those of the 
farmer. There are the Land question, the Food question, rural 
population, Health questions, the future of the race, Imperial and 
Local Necessities, Wages to Labourers, and generally, the relation 
of subject to subject, and subject to State all to be considered. 
We cannot live alone in watertight compartments apart from the 
community of which we are members. 

Chambers of Agriculture and Farmers’ Clubs afford an oppor¬ 
tunity for landlords, farmers, and all others interested either 
directly or indirectly with Agrictilture, including members of the 
House of Lords and the House of Commons, to meet. By rubbing 
shoulders with others we can often influence them, and learn some¬ 
thing from them. After all, we are not all in Parliament, and surely 
it is common sense for our legislators to join as often as possible 
in our debates and conferences, and thus be cognizant of our 
doubts and difficulties. If we live apart from them, how shall 
they know us ? 

I would suggest as an emblem for Agriculture a representation 
of an eight-oared boat taking part in a race. The oarsmen are 
all pulling together; they have a common objective. They are 
out to win, and they know that this can only be achieved by all 
pulling together. Let Agriculturists follow this example.— Sir H. 
Trustram Eve in a paper read before The Bedfordshire Charhber 
^of Agriculture, 
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The Weather. —Well, Bill, what do you think the weather’s 
going to be ? ” This is a question the young sailing man generally 
puts to the old salt, and he vaguely wonders why the old fellow is so 
often able to give him some pretty trustworthy information. Bill, 
however, gets up early in the morning, has a look at the glass, has 
seen the sun rise, and so by 9.30 a.m. the summer’s day is for him 
well advanced. All his life he has watched the days grow in just 
the same way, and the observation of the weather has become a 
second nature to him. 

‘‘ Clouds coming up. Bill; I hope it’s not going to rain.” ‘‘ No, 
sir, no,” says Bill. “ Fine day, fine weather, I reckon,” and so our 
young sailing friend goes on liis way contented. 

Well may he do so, for there is no better judge of the weather on 
our coast than the keen and experienced fisherman. 

It is obviously desirable that every farmer should endeavour to 
know something about the weather. He should keep an eye on the 

glass ” and see what it is doing. A correct opinion of what the 
weather is going to be like cannot, strictly speaking, be formed 
from observation of the glass alone, but the variation of the barome¬ 
ter must be considered in conjunction with the temperature and 
moisture of the air, the present direction and strength of the w^ind, 
and the appearance of the sky. 

When the barometer is steady, and continues so for any length of 
time, settled weather may be expected. When it is unsteady Ave 
look out for a change or possibly a gale. 

In an ordinary gale of wind the strongest breeze often occurs at 
the beginning of a rise of glass, after it has been at its lowest. A 
sudden rise of glass is almost as bad a sign as a sudden fall. 

In the Northern Hemisphere, the wind generally goes round with 
the sun. It shifts with the sun. This is called veering. An 
easterly wind thus veers with the sun S.E., to S., and S.W’'. A 
Westerly wind veers or shifts to E. through N.W., N., and N.E. 
This veering of the wind occurs in fine weather. Now, in bad or 
unsettled weather the wind goes the other way, against the sun ; 
this is called backing. When the wind backs right round, or steadily 
backs, it is a bad sign. In fine weather, however, a S.W. wind 'will 
back to S. and veer again to S.W. without indicating any change of 
weather. 

When the wind shifts against the sun 
Trust it not, for back it will run. 

There are several of these old couplets worth remembering. 

These sayings are sound, as they are backed by scientific reasons. 
A rainbow in the morning indicates the advancing raincloud from 
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the west when the sky is clear in the east, and the late Admiral Sir 
Frederick Bedford has pointed out that the fall of rain at that time 
of day when the temperature should be rising, is prognostic of a 
change to wet and stormy weather. On the contrary,” the 
Admiral has said, ‘‘ the conditions under which a rainbow can 
appear in the evening are: the passing of the raincloud to the 
east, and a clearing up in the west at a time of day when the tempera¬ 
ture has begun to fall, thus indicating a change from wet to dry 
weather.” Thus we have : 

The evening grey and the morning red, 

Put on your hat, or you’ll wet your head. 

This couplet refers to the red clouds on the horizon in the morning 
lowering as the morning gets on, which is a sure sign of bad weather. 
A rose tint high up in the sky at dawn may be seen in, and is the 
sign of fine weather. 

The late Admiral Sir Frederick Bedford prepared a number of 
most useful notes upon the foretelling of the weather from the 
colour of the sky and from the appearance of the clouds. Ordinary 
English weather may be foretold with considerable accuracy by 
watching the colour of the sky and the formation of the clouds in 
conjunction with observation of the barometer. Such notes are, of 
course, invaluable. The state of the l)arometer should be entered 
in a book, and the state of the weather and direction of the wind. 
A note should also be made of the state and nature of the clouds. 

Sir Frederick Bedford’s notes run on these lines : 

At sunset: Whether clear or cloudy, a rosy sky presages fine 
weather ; a sickly, greenish hue, wind and rain ; tawny, or coppery 
clouds, wind ; a dark or an Indian red, rain. 

In the morning : A red sky, bad weather, or much wind, perhaps 
also rain ; a grey sky, fine weather; a high dawn, wind ; a low 
dawn, fair weather. 

Soft looking or delicate clouds foretell fine weather with moderate 
or light breezes, wliilst hard-edged, oily-looking clouds foretell wind. 
A dark, gloomy blue sky is windy, but a light, bright blue sky 
indicates fine weather. Generally, Sir Frederick said, the softer 
the clouds look the less wind, but perhaps more rain, may be exi 
pected ; and the harder, the more greasy, rolled, tufted, or ragged, 
the stronger the coming wind will prove. A bright yellow sky at 
sunset presages wind. A pale yellow at sunset wet, an orange or 
copper, wind and rain. 

When high upper clouds cross the sun, moon, or stars, in a direc¬ 
tion different from that of the lower clouds, or in a different direction 
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from the mud felt below, a change of wind to the direction of that of 
the upper clouds is foretold. Thus, if there is a certain wind, and 
the high clouds are travelling in another direction, one may expect 
before long the wind to come in the same direction in which those 
clouds are travelling. 

The misty-looking clouds which hang like fog over heights and 
headlands only foretell wind and rain coming if they increase or 
lower. If they show a tendency to rise or disperse the weather wi^l 
improve. 

The light scud clouds so often seen flying low in the Channel 
indicate wind proportionate to their speed. They only indicate 
rain when passing beneath heavier, darker masses of cloud above 
them. 

Very often, when the glass is high and steady, you can see these 
scud clouds flying low, but the sky above is clear, or the upper 
clouds look light and high, then—especially if the scud is inclined 
to break, as in summer the weather will improve. 

The principal names of the clouds are the Cirrus or mare’s tails, 
the Cumulus, the Stratus, the Cirro-Cumulus or mackerel-sky, and 
the Nimbus or rain cloud. When the mare’s tails (streaky whisps 
and fibres of cloud) run across the sky in the direction of a light 
wind, this means it will soon blow harder or hard from that direction 
and remain steady. If the mare’s tails are fluffed up at the ends 
and blown back as if by a change of wind at a high altitude, the 
wind below will ultimately veer round as indicated. 

Cumulus is a dense cloud, in rounded form, clearly defined above 
and horizontal below, and is often seen on a summer’s day like 
lumps of cotton wool. Coming and going in the heat of the day it 
indicates a continuance of fair weather. Seen all day and increasing 
and lowering towards night, it means rain. 

Stratus is a continuous sheet of cloud (it is sometimes called the 
night cloud). It is the lowest sort of cloud, increasing from below 
upwards. It often forms at sunset, grows denser during the night, 
and disappears at sunrise. 

The mackerel sky, little rounded white clouds definitely separated, 
in parallel rows, by blue sky, comes in warm, dry weather. 

A combination of the mare’s tails and the night cloud is called 
Cirro-Stratus. It foretells a storm, and according to its density 
the nearness of the storm may be judged. When this cirro-stratus 
spreads out, and cumulus clouds at theii* lower altitude beneath 
drift in from windward, the Nimbus, or rain cloud, is formed, from 
which continuous mass of cloud comes a more or less prolonged 
spell of rainy weather, 

p 
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The farmer should endeavour to become a careful observer of the 
weather, and, in the course of time, his training will teach him to 
foretell it, as well as any fisherman, or at least well enough to be of 
great service to him. He will know by instinct the light, delicate 
tints and colours in the sky and the soft, indefinite forms of clouds 
which accompany fine weather, and he will be able to judge, by the 
gaudy and unusual hues in the heavens, and the hard, definitely out¬ 
lined clouds, when to have his oilskins ready for rain.—In The Field. 
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NOTES AND REVIEWS OF NEW BOOKS. 


1 .—Manual of Milk Products. By Wm. A. Stocking. I-^oiidon : 

Macmillan & Co. 

Of the many books which have been published of late dealing 
with Milk and Milk products few, if any, are so complete as this. 
The author, who is Professor of Dairy Industry at Cornell rniversity, 
owns that it is made up largely of quotations, and has been pre¬ 
pared for the purpose of bringing together the work of the bcvst 
authors into such a form as to meet the needs of busy persons, both 
students and men engaged in commercial work. 

Hence it is intended to serve as a reference book. By this stan¬ 
dard then it must be judged, and our first demand in a book of 
reference is for a very complete Index. But here it fails. Many 
subjects dealt with in the text are not mentioned in the Index. 
True, the book contains a very detailed Contents ” in which 
could be found the subjects that were lacking from the Index. 

It is well to start by drawing attention to a fault when one feels 
that the remainder of the notice will only be concerned with 
pointing out the good qualities of the Manual. Like several books 
which have been dealt with in previous volumes of the “ Journal,’’ 
this is one of the Rural Manuals published in America for American 
readers, and is founded mainly upon American experience. It is a 
pity that we have no similar work published in this country and 
based on our own experience and investigations. In some respects 
the two books would naturally not agree, and this would open up 
the problem of why they differed. It is well that readers in this 
country should, while gathering information from this work, com¬ 
pare it with their own experience or what they have been taught, 
and not assume that facts true for the conditions under which they 
were obtained in the United States must necessarily apply equally 
imder the conditions prevailing in this country. 

Milk secretion, that marvellous function of the mammary gland, 
about which opinions so widely differ, is the subject dealt with in the 
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first chapter. We have never known how or whence arose the 
erroneous view held so largely in this country that the smaller 
percentage of fat/ found in the morning’s as compared with the 
(jvening’s milk, is due to the animal absorbing the fat after it 
has been secreted. The author wisely does not mention this. He 
enunciates views which are far more rational and scientific, and 
more generally accepted by the thinking world. 

Having dealt fairly fully with the composition of milk—one might 
more justly say with the varied composition of milk, for probably 
there is no natural product which varies so greatly—^the factors 
which affect the composition, and so give rise to these variations, 
are discussed. This subject is not only of scientific value but also of 
great practical importance. Unless these factors are known to the 
milk producer great losses may be incurred which, by care, might be 
prevented or at least diminished. But their importance does not end 
here. We are convinced that many honest men have been convicted 
of fraud, of having adulterated milk wilfully, simply because the 
milk, owing to one or more of these factors, has fallen below a certain 
limit of composition. It would be well if Magistrates who have to 
hear milk cases would carefully study this most important subject 
of the factors which affect the composition of milk. While this 
manual would give them much information it does not completely 
cover the subject, and in some respects English experience does not 
accord entirely with the views selected for quotation by the author. 

The two following chapters are of educational and special interest 
to the few rather than the many because they deal with the physical 
properties of milk and the methods of testing milk and cream. 

The subjects which next engage attention have, however, a very 
special interest to all at the present day. The production of milk for 
direct consumption or what the author terms Market Milk is one 
which affects both producer and consumer. The main problem 
which concerns both is how to produce clean milk. In an attempt 
to solve this problem America has probably gone further than any 
other country, and what has there been done is fully described and 
illustrated. The ultimate result has been in certain cases to produce 
milk under the supervision of a Medical Milk Commission and such 
milk is known as “ Certified Milk.” However desirable such milk may 
be there are certain obstacles to its profitable production and we 
are pleased to see that the author does not shirk stating these. 

We next pass to a full description first of Butter-making and 
then of Cheese-making, both being treated more from the factory 
than from the home makers’ point of view. At the end of the 
chapter on Cheddar Cheese, the eighteen chief defects to which 
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such cheese is liable are tabulated in an admirable manner, such as 
we have not seen in any other manual. As an example we will 
reproduce that on :— 

‘‘ J. Gassy Cheese.” “ Indicated by the presence of pin holes. 
They usually have a bad flavour, are spongy, and the curd 
may float on the whey in the early stage of manufacture. 

Cause. 

(1) Gassy milk produced by bacteria which are carried in by 
dirt. 

(2) Gassy starters. 

How TO Prevent. 

(1) Gassy milk should not be accepted from any patron. 

(2) Gassy starters should not be used. 

Remedy. 

(1) If it is known that the milk is gassy, use a safe amount of 
clean commercial starter. 

(2) Ripen the milk a trifle more before adding the rennet. 

(3) After cutting, stir the curd till the whey around it shows 
at least -15 per cent, acid before heating. 

(4) Heat slowly. Take from thirty minutes to one hour. 

(5) Care should be taken to not have the curd too firm in 
the whey before the acid starts. An acidimeter is a valuable 
guide at this time, 

(6) A little more acid should be allowed to develop before 
removing the whey. About -32 per cent, after the whey is all 
off is sufficient. 

(7) Should the curd float, remove enough whey to bring 
the curd to the bottom of the vat. 

(8) Pile gassy curds before and after milling. 

(9) After milling, the curd should be thoroughly stirred and 
aired before piling. The pressure causes the small pieces to 
become very thin. After the piling and airing have been 
repeated a few times at intervals of fifteen to twenty minutes, 
the gases should have nearly all escaped. The pin holes will 
then have become flattened and present a “dead” appearance. 

(10) The whey running from the curd at this time should 
show 1-2 per cent. acid. 

(11) Cool curd well before hooping. 

(12) Press for two days if possible. 

(13) Ripen in a cool place. 
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As. is only natural, most attention is given to Cheddar Cheese 
which in America, as with us, is the Cheese of greatest importance. 
But under the head of Fancy Cheeses many, if not all, of the other 
cheeses made in America are described, including some of the Dutch 
and Swiss types which are there in demand. This chapter also is 
mainly concerned with those cheeses which can be produced on 
factory lines. 

Subsequently the whole question of Farm Dairying, both as 
regards Butter-making and Cheese-making is entered into separ¬ 
ately. The remainder of this exhaustive manual is devoted to other 
products of milk, e.g., condensed milk, milk powder, or dried milk— 
called by the author “powdered milk ”-fermented milk and ice 
cream making. 

Finally there is a short chapter on “ the relation of Bacteria to 
Dairy Products.” 

If the author has sunk his individuality to a large extent by 
(juoting mainly from the best work of others, he has none the less 
shown his grasp of the subject by knowing what to quote and how 
to quote it. and his work will take high rank as a manual for those 
interested in milk products in this country. 


2. -The Farm Tractor Handbook. By. Geo. Sherwood. London : 

Iliffe & Sons, Ltd. 5s. 

There can be little doubt that the Tractor has come to stay ; that 
its use will increase, and that a demand will arise for those workers 
who can use it to the greatest advantage. To use any machine aright 
requires knowledge and skill, and, while the latter can only be 
obtained by practice, the former may to a large extent be obtained 
from the study of special books such as the handbook in question. 

In the pages of the Agricultural Gazette there have been described 
about two dozen different tractors. The first difficulty of a farmer 
who desired to purchase one would be to decide which of the many 
now on the market would best suit his purpose. 

The author first sets himself to aid the farmer in his choice of 
a machine that will meet his particular requirements. Subse¬ 
quently he explains in simple language “ the manner of its working, 
how to maintain it in good order, and how to use it to the best 
advantage.” 

The book commences with a well-illustrated description of the 
various parts of which a tractor is built up. Anyone who has 
attempted to describe a machine or any part of a machine to one 
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not having previous knowledge, knows how extremely difficult the 
task is. We were rather sceptical as to whether the author would 
succeed in this primary yet essential task, and we have been more 
than satisfied with the admirable way in which he has overcome this 
initial difficulty. Some of the descriptions will need reading several 
times before they can be clearly grasped. This, however, is unavoid¬ 
able, and any reader who thinks that it is the fault of the author 
would do well to sit down and try himself to write out a description, 
equally accurate and yet more easily grasped by a novice. 

Having described the various parts, some different types of 
tractor are considered. This chapter might with advantage have 
been made far larger and more detailed, and then many of the 
illustrations which are interspersed in the earlier chapters and are 
there somewhat out of place might well have accompanied the 
descriptive letterpress. Then the owner of a particular tractor 
could study the special details of his machine. 

Chapters on Ploughs and Ploughing, and descriptions of other 
implements with which the tractor can be used follow, and the 
remainder of this very useful book is devoted to Steam Tractors. 

The numerous owners and users of tractors will certainly welcome 
this handbook. We hope that when another edition is called for an 
attempt will be made to produce a more complete and detailed 
manual. Considering the great cost of a tractor, the loss entailed 
by not keeping it in order, and the difficulty which will be found in 
some localities to get repairs done, a thoroughly detailed, complete 
and scientific manual should be developed out of this handbook. 
One great fault of'our English manuals, in the past, has been the 
absence of detail. 

The reason why foreign books take such a high place in this 
country is due mainly to their containing this detailed information. 
Americans have already realised this, and have determined to equal 
European bookmakers in this respect, and unless British authors 
and publishers set themselves to overcome this want of thoroughness 
we shall find our students again seeking in books produced abroad 
for those essential details the importance of which we have hitherto 
failed to realise. 

The greater the knowledge of a machine possessed by its user the 
longer will the machine last, the better will be the work that it 
performs, and the greater the ease of working. 

As the Tractor is new to this country and those who use it are 
often new to such work, any book which will provide information 
.such as this one does cannot fail to be of great utility. 
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Z,—Western Livestock Management, By Ermine L. Potter. 

London : Macmillan & Co. 

If the books to which we draw attention were intended for dwellers 
in Great Britain only, there would be no need to mention this volume. 
But we know that many of our readers are more or less indirectly 
interested in the Agriculture of our Colonies, that in both Australia 
and South Africa there are districts not unlike the Western area 
of the United States, and that many of the soldiers when they 
return from doing their duty to the Empire will probably turn their 
attention to Agriculture. In fact, we have heard it stated that in 
Australia there is some thought of giving ex-service men an oppor¬ 
tunity to acquire land in the districts where such is available. Many 
of these lands are in districts somewhat similar, as regards climate, 
to the country whose farming is described in this book. In fact, some 
of the illustrations relating to sheep are taken from Australia. 

It is because the authors—for Prof. Potter has had the assistance 
of three experts, one a specialist in Horses, another in Sheep, and 
the third in Swine—have described conditions ‘‘ as they actually 
exist ” that we consider the work worthy of attention by others 
besides those who live within the area with which it deals. 

The subject matter is divided into five parts. The first deals 
with the West—‘‘ fascinating, full of inspiration and attainment.” 

In order that readers may get an idea of the nature of this country, 
if only to compare it with that in which they are interested, the 
following facts may be ot interest. The greater portion of the 
area has an elevation of from 4,000 to 10,000 feet above sea level, 
only a comparatively small part being from 2,000—4,000 feet. 
The most noticeable feature is the limited rainfall, which is less 
than 20 inches over almost the entire region, while some parts have 
even less than 10 inches. This dry climate, combined with the 
high altitude, tends to make the summers rather cool, particularly 
at night, although it may be quite warm in the sun during the day. 

In such a climate, and under the conditions which there 
exist—what we now term ‘‘ environment ”—a definite system of 
agriculture has grown up. It has become essentially a live stock 
country, and, in the opinion of the author, ‘‘ must remain such 
because of the fact that we have an immense quantity of feed in 
the form of grass and hay which cannot be used directly for the 
support of the human race, and therefore must be converted into 
live-stock before it can serve any useful purpose.” 

Before entering into details regarding the management of Live¬ 
stock, which is the main object of this book, some general principles 
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of live-stock production are set forth. The chapter contains much 
valuable advice, some of which might with advantage be taken to 
heart in this country, e.q., it is much easier to take land which is 
already in a good state of fertility and maintain it as such, than to 
take land which is run down and attempt to restore it.” 

At the present day, when there is so much talk of inducing and 
helping men to take up agriculture as a pursuit, may not the 
following, though based upon the experience of ‘‘ The West,” provide 
food for thought ? 

Referring to the various industries which have sprung ii]) in the 
West the author says :— 

“ Some of these industries lend themselves to operations on a 
large scale, while others must be limited. Beef, cattle and 
sheep may be handled by the thousand, while very few dairies 
have proved profitable where there are more than 40 or 50 cows. 
Hogs likewise must not be kept on too large a scale. Hogs will 
consume many waste products and the chief profit in these 
animals is found to come from that source. While practically 
every farmer can raise a few hogs at a profit, there are very few 
who have been able to make a financial success of raising hogs 
as an exclusive business.” 

‘‘ From the standpoint of the individual, the man who 
desires a profitable investment for any considerable amount 
of money will usually find a greater profit in range cattle or 
sheep. On the other hand, the man who has very limited 
capital and whose chief resource is his own labour, can invest 
this labour to much better advantage in some industry like 
dairying.” 

Having in the first part of this book, from vrhich we have quoted, 
considered the subject generally, the remainder is divided into four 
parts dealing respectively with Cattle, Sheep, Horses and Swine 
characteristic of the West. The first of these sections is written 
by the author and each of the others by an expert on the subject. 
The complete work covers in detail the management of the live¬ 
stock of the West. Illustrations are numerous, good, and thoroughly 
practical. 
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4.—Soil Physics attd Management. By J/ O. Hosier and A. F. 

Gustafson. London and Philadelphia : J. B. 

Lippincott Co. 8s. Od. 

Soil Physics is the application of physics to soils. It is so closely 
related to other sciences that it becomes necessary to trespass upon 
the ground of some of them, notably botany, geology, chemistry 
and zoology, in order to present certain subjects clearly and 
completely. 

The book is written for three purposes : first as a text-book for 
agricultural students ; secondly as a reference book for the practical 
farmer ; and thirdly as an aid to the landowner who desires inform¬ 
ation in the personal management of his land. 

We wonder how many landlords do personally manage their 
land, or at least have done so in the past, but there is evidence that 
things are likely to be different in the near future. 

To some of our readers the very term soil physics is likely to be 
new. They may not have realized that every soil is made up of a 
multitude of particles of matter, much less that the nature of a 
soil depends largely upon the shape and size of these particles 
quite apart from the composition or nature of the material of which 
the particles are composed. They know that soils are light or 
heavy, warm or cold, dry or damp, etc., but may not have known 
that all these qualities depend upon the physical nature of the soil. 
How and why they are so dependent the authors strive to explain. 

The particles of which soils are composed vary enormously in 
size, and are present in very different proportions, the origin of 
these particles is varied, as also the substances which have in course 
of time become incorporated with them. Hence the scientific classi¬ 
fication of soils is no easy task. The authors enter into this subject 
very thoroughly, showing finally that soils may be classified under 
certain types. Of these they enumerate no less than ninety-eight, 
many of which are subdivided. 

We are a practical nation and readers may naturally ask what 
is the use of this classification ? The answer is : To make a 
scientific study of soils and to apply the knowledge to practical 
.agriculture.” To do this it is necessary to make a soil survey in 
which the different types of soil are located on a map. 

The authors say :— 

‘‘ Soils are sufficiently uniform and constant in texture to be 
divided into distinct types with fairly well defined boundaries, 
and a soil survey consists in working out these boundaries 
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in the field and locating them on a map. The type is the unit 
•of the soil survey. 

Objects of a Soil Survey. -The objects of a soil survey 
may be stated as follows : ia) to take an invoice of the agri- 
eultural resources of a country, for they depend first of all upon 
the soils ; (b) to provide a scientific basis for consistent soil 
investigation so that time may be used to the best advantage 
in studying the various types and problems ; (c) to furnish a 
basis for intelligent recommendations for permanent soil 
improvement; (d) to give the farmer who desires to study and 
improve his soil the information necessary ; (e) in many 

counties to give to the County agriculturist a valuable asset 
to aid in his work ; and (/) to give a basis for the introduction 
of new crops or farhi practices. If the work ceases with the 
mapping of the soils, very little of real value is accomplished, 
as the soil survey is only preliminary to a more complete 
investigation. If, however, the soils are analyzed, field experi¬ 
ments carried on, reports published giving the results of the 
work, and recommendations for improvement and management 
made, the farmer may avail himself of all this information for 
improving his soil and his farm management generally.” 

Having described the origin of the particles of which soils are 
composed, the forces which have been at work in their formation, 
and the causes which have resulted in their being finally so placed 
that they now constitute the various soils known, the authors 
proceed to examine these particles in more detail. The soil does not 
consist entirely of mineral matter. It also contains organic con¬ 
stituents or particles which play a very important part in its 
character and capabilities. Photographs of these pai^ticles, as seen 
under the microscope, are reproduced, the chemical nature of the 
organic matter is examined, and the value of this organic matter 
is fully explained, though, as the authors truly say, '"it is next 
to impossible to assign a definite money value to organic matter.” 
Thus every soil may be regarded as a mass of particles of matter, 
partly, in fact mainly, mineral, and partly organic. What 
are the physical as distinct from the chemical properties which such 
particles possess ? To determine these, formulate them, and 
show their effect on the management of the soil, as also conversely 
the effect of the treatment of soils on the physical properties of 
these particles, is the remaining task of the authors. 

It is only necessary to give a very brief outline of the nature of this 
task. The value of the organic particles having been demonstrated, 
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it becomes evident that in many soils this organic matter must not 
merely be maintained, but needs to be increased. Having des¬ 
cribed how this can be done the authors pass on to a consideration of 
the physical properties of soils generally. As is only natural, the 
effect of water upon the soil, as also of the soil particles on the water 
which they receive, comes first and foremost in this study. Upon this 
study will depend the scientific treatment of the soil as regards 
drainage where there is an excess of water, as regards irrigation 
where there is want of water, and as regards tillage in either case. 
So important is this subject that over 100 ])ages are devoted to 
its careful elucidation. 

Next in importance comes temperature. It may be asked can 
we alter the temperature in a soil, is it not ‘‘ natural ” V—using the 
word in a sense in which it is too often used as an excuse for not 
doing anything. It can be altered and the authors explain how. 
Either the farmer is master of his land, or the land will be master 
of the farmer. Books like this teach the intelligent farmer how to 
be master. 

Other subjects are considered, but there is only one to which 
we would draw special attention. The study of the physical 
propeities of soils is rather new in this country. I jike every new 
hobby it displaces all others. Thus there has arisen a new school 
which pins its faith to the physical properties of soil, and, like 
the followers of most faiths, decries' all others. To this new 
school there is no value in the chemical analysis of soils. It 
was interesting then to see what view the authors of this book 
would take upon this subject, should they mention it. The study of 
soil physics of modern years emanates from the U.S.A. It is now 
twenty-four years since a notice appeared in this Journal of the 
celebrated book on “ The >Soil,” written by Prof. King, which sum¬ 
marised and made known to the public the admirable work on the 
physics of soils previously done in America. Great interest haa 
been taken in this subject ever since, and our knowledge depends 
largely upon American work. Who then could better judge whether 
the study of soil physics should replace the chemical study of soils 
than the authors of this work ? Such a question would probably never 
occur to them; but the following extract from the 1st Appendix 
to their book which is entitled “ Soil Fertility ” shows sufficiently 
clearly what would be their answer :— 

“ The subject of soil fertility is such a large one and the 
theories advanced are so varied and conflicting, that the practi¬ 
cal farmer is at a loss to know what to do, and as a conse¬ 
quence does nothing. The fertility needs of soils may be 
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determined in three ways : (1) by chemical analysis, by which 
the amount of plant food may be determined; (2) by pot 
culture experiments in greenhouses under almost perfect 
conditions ; and (3) by actual field tests, where plant foods of 
different kinds may be applied and the results compared with 
those of an equal area of the untreated soil growing the same 
crop.” 

Thus it would appear that after the twenty-four years exceptional 
study of soil physics which has taken place in America, the results 
of which are so well set forth in this volume, American scientists 
have not yet learnt to decry the chemical analysis of soils 
We commend this book to the three classes for whom it was 
written, and congratulate the authors upon the interest which they 
have imparted to the subject by their lucid treatment. It is im¬ 
possible not to mention the publishers, for the book is beautifully 
printed, while many of the 200 illustrations which ^ support the 
text are works of art. 


Co-operation and Organization. 

5. - Co-operation in Danish Agriculture. By Harald Faber. 

London : Longmans, Green & Co. 8s. 6d. 

6. -- Co-operation in Agriculture. By G. H. Powell, l^ondon : 

Macmillan & Co. 6s. 6d. 

The above and many other volumes have recently been published 
upon a subject which is receiving at the present day marked atten¬ 
tion. From beginning to end of this year’s Journal it is often 
mentioned, while an admirable article on the subject is repro¬ 
duced in the Note Book. 

The reader may ask, why are the terms Co-operation and Organi- 
isation used for the title of this notice of books which are both on 
co-operation. It is because we are of opinion that the two ate 
inseparable. It is not possible to have the one without the other. 
Whether men co-operate for banking, for purchasing or for selling, 
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unless it be carried out by a well-organized method on a well thought 
out system, it must of necessity prove a failure. The reverse is 
equally true. No organization, however wisely thought out and 
skilfully started, will ever succeed, if those engaged in, or even 
remotely forming a part of such organization, fail to co-operate. 

At the present day one can scarcely imagine it necessary to say 
one word in support of the principle or practice of co-operation or 
organization. Where would this country be to-day had it not 
been for the introduction of these principles into the production of 
the weapons of War? Where should we be, had not the same 
necessity been recognised- may be rather late in the day, but 
fortunately not too late—in the utilization of the Allied forces ? 
These are illustrations patent to all the world and it is not possible 
to believe that any man, even one who takes only a casual interest 
in the events of the day, can have remained blind to them. 

It is, however, remarkable that while we see and fully appre¬ 
ciate the great benefits which others derive from a certain course of 
action, many of us fail entirely to realize that the same principles 
applied to our own affairs might prove of inestimable value. Such 
has been the case to a large extent with those engaged in Agri¬ 
culture, especially in this country, but, fortunately for them, it has 
not been the experience of Danish farmers. 

In the true sense of the term, co-operation among the tillers of 
the soil is far from modern. When land was con)mon each village 
or settlement must have had some organization to regulate and 
form the rules which all should obey. This condition probably 
existed for centuries until the time came for the partitioning of the 
land. Then by degrees each occupier became free to follow his 
own bent and the inclination to do so increased. That condition 
grew to such an extent that its inevitable consequences began 
to be felt a drawback, and once again men began to co-operate, not 
in the old way so as to control their inethods of farming, but 
in a new spirit, so as to obtain all the benefits which might accrue 
without the disadvantages resulting from the elimination of 
individual enterprise. 

Meantime political and social changes were taking place which 
ultimately placed the farmer in an entirely new position. Up to a 
date, which varied in different countries, farmers had been able 
to live mainly, if not entirely, upon their own produce, while 
anything they required from outside was paid for in kind. With 
the introduction of a higher standard of living, the introduction 
one might say of certain luxuries, it became necessary to pay in 
cash and this necessity has rapidly increased until at the present 



Notes and Reviews, 


255 


day it has completely ousted the old method, which, in fact, in 
many instances is made illegal. How was the farmer to obtain 
cash ? Evidently he must borrow and money-lenders soon arose, 
a class of men who never have had a good reputation and who, in 
years past, were more unscrupulous usurers than we can easily 
picture. 

The year 1769 stands out prominently in the history of 
co-operation, for it was in that year that Frederick the Great 
determined to put a stop to the usury which had preceded that 
date and gave assent to the formation of an agricultural credit 
association termed ‘‘ Die Schlesische Landschaft. It was the 
starting of co-operative credit. Strange to say that same year, 
1769, saw the formation in Glasgow of a co-operative movement 
for the purpose of buying certain goods. The result of the formation 
of the agricultural credit banks in Germany was so rapid and striking 
that it was estimated that in a period of under twenty years they 
had been the means of saving 400 estate owners from economic ruin. 
The co-operative scheme of finding money by means of these 

Landschaften ” gradually spread throughout Germany and was 
the model on which the Danish system of credit associations was 
formed. Without these associations Denmark could probably not 
have attained the advantages which have accrued from its other 
many forms of co-operation. 

The Landschaften were confined to landowners and hav^e been 
well defined by Wolff* as a system of “ Co-operative Mortgage- 
credit.” But the vast majority of the farmers in England, not being 
owners of the land they cultivate, cannot mortgage that land and 
cannot therefore -adopt .this system. 

Probably the system most likely to be suitable to this country is 
the Raiffeisen Credit Banks. A brief account of these credit 
societies is given by Mr. Hertel in the work translated by Mr. Faber. 
They are also referred to by Mr. Powell, but a very explicit and 
detailed account of the formation of such an association is needed 
before farmers in this country can be expected to co-operate and 
start such a credit society. If the Government are really anxious 
to place men on the land and help them, the best course would be 
to make quite clear to these men how they can best help themselves. 
Capital is the first essential of successful Agriculture, in fact, it is 
a vital necessity. The land must be cultivated, the seed bought^ 
money expended on manures, the growing crop tended and finally 
gathered in, and all the labourers, whether men or horses, fed for 


* “Co-operative Banking,” by Hy. W. Wolff, London; P. S. King & Son* 
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months before mother earth repays for the labour and capital 
^expended on her. As Huxley very truly said, Capital is the 
mother of labour.” If, therefore, we desire more men to put their 
labour into the land we must first take means to secure the necessary 
capital, and this seems to be the first step in a national development 
of co-operation and efficient organization. That this want of 
‘Capital will be the chief difficulty is shown by the fact that of 1,700 
soldiers working on the land who were recently asked by the Surrey 
County Council to take up small holdings, only 100 desired to do so, 
and of these only two had the necessary capital (£10 an acre). 

The lines along which co-operation has been found of advantage 
in Agriculture, where it has been adopted on sound principles, 
may be classified under three heads : (1) Purchase ; (2) Production ; 
and (3) Sale. In many places only one aspect of its power has been 
utilised ; others seem to have been entirely overlooked. 

Co-operation for the purchase of supplies is the most simple form 
of co-operation. It needs less machinery for its working, requires less 
organization, involves less risk, and entails less expense than any other. 
Any dozen or score of farmers situated near to a railway station may 
easily co-operate for this purpose. Each farmer would write out 
the quantity and kind of manure or cake he required, and hand his 
list to whoever was for the time being selected as manager. The 
total quantity—of say superphosphate or linseed cake—^required 
would be ordered and forwarded as one consignment. Then each 
purchaser would have to fetch his portion from the Station or 
store-room hired for the purpose. The total cost of the out of 
pocket expenses of the manager, of the hire of store-room, of analysis 
of the consignments, and of any labour employed would be met by 
a charge to each purchaser in proportion to his purchase. Let any 
dozen farmers try this system once and we have no hesitation in 
saying it would not be the last time they would combine for the 
purchase of requisites. The illustration is a simple one. It would 
soon be found necessary to develop the system ; to extend it to the 
purchase of many requisites other than Fertilisers and Feeding 
Stuffs. In fact there are no articles which are in common use 
by these twelve farmers, e,g,y coals, seeds, implements, etc., which 
could not be thus purchased and consigned at less cost, and vriitt 
greater certainty of obtaining good quality, than could be ensured 
if they were purchased separately. 

Where there is a special industry—as, for example, egg or fruit 
production—requiring say special forms of boxes or baskets for the 
marketing of the products, co-operative purchase of these articles 
is of special advantage and may attain to a prodigious business. 
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Thus in America in 1911, one federation of fruit-growers co¬ 
operative associations delivered more than 12 million boxes to its 
members and nearly £10,000 worth of orchard and other jmcking- 
house supplies. 

It is impossible to read the agricultural papers and the reports 
of agricultural analysts without recognising that feeding stuffs, 
manures and seeds are liable to be inferior or even adulterated, 
while they are frequently sold at prices far above their intrinsic 
value. How is it that such a state of affairs exists? It is due 
partly to the inherent desire of men to try and get a “ cheap ” 
article. This is sometimes due to want of capital and may then 
be excusable, but when not so due it shows lack of knowledge, for 
has not experience taught men to associate the terms “ cheap and 
nasty,” and does not a man’s own common sense tell him that he 
would not sell a good article at an inadequate price, and therefore 
he cannot expect other men to do so. 

Were farmers to combine to purchase these indispensable requisites 
in bulk from reputable firms, they would be able to ensure the 
quality, for one analysis of the bulk would serve where to-day 
twenty would be required to check individual deliveries ; they 
would save in the cost of carriage and of distribution, and also in the 
price. This is no theoretical assumption. It is a proved fact 
which can be vouched for by every man who has purchased through 
his co-operative association, and it has been well brought out in the 
books under notice. 

The application of co-operation to Production and Sale is even 
of greater importance than to that of purchase. While with us, 
co-operation has been mainly confined to Purchase, with what one 
might term a selfish motive, or rather direct benefit to self, in 
Denmark and generally in other countries it has been prompted 
largely by the desire to produce uniform and high quality goods for 
the benefit of others. As is well known, the remarkable dairy 
industry of Denmark has been evolved by means of co-operation. 
It is a wonderful tale, and illustrates that remarkable progress 
which can be ensured in every industry by the working together 
of Science and Practice. For certainly Denmark owes her success, 
and the success of her co-operative movements, quite as much to 
her scientific men as to her practical men. And it is only too often 
forgotten that those countries which have copied her example have 
as much benefited by this scientific work as have the men for 
whom it was done. 

Success and effort in one direction invariably open out new 
lines for progress. Thus, co-operation in milk supply led ta 

Q 
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co-operation for the improvement of cattle and swine, and for the 
introduction of slaughter houses. 

Similarly, in America, the main object has been to supply goods 
of uniform and high quality to the public. Here again dairj" 
products, eggs, grain and cotton, have been some of the 
chief lines along which it has developed. But perhaps the most 
striking illustration of the success achieved is afforded by the fruit 
industry, so well and fully described by Mr. Powell. 

These books teach great lessons, lessons which it is high time 
that agriculturists should learn, think over, and act upon. 


7.“ -Injurious Insects and Useful Birds. By F. L. Washburn, M.A. 

London : J. R. Lippincott Co. 7s. 6d. 

This book is one of a series of Farm Manuals, and is written by 
an American Professor of Entomology for students in high schools 
and agricultural colleges. There is no need to assume that, therefore 
it is only suitable for Ameri(jan students and farmers. It is quite trin^ 
that there are in America insects which foitunatcly do not give trouble 
here at present. In the majority of cases, however, those which 
affect American agriculture are common to the two countries. Again 
at the present time great interest is being taken in Nature Study, 
and few objects are more adapted for this than Insects and Birds. 
Apart from the training in observation which they afford, their 
study has also a practical and useful side, one in which parents 
ere as much interested as the students, so that farmers recognise 
the value of this study. The more parents are interested in the 
education of-their child ten the better it will be for the educa¬ 
tional system of this country. Many of the faults from which we 
have suffered in the past are largely due to the apathy of parents 
generally in both the subjects and the methods employed for the 
education of their children. Any book which may tend to remedy 
these defects of the past is welcome, and this book, we consider, 
is likely to add greatly to the interest in and utility of the study of 
insect life. 

Its most striking feature is the number and excellence of the 
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illustrations which illumine the text. Bare description of any 
object, no matter how skilful that description may be, is never 
equal to description combined with an illustration. Of course it 
is best when such illustration can be the real object and, if possible, 
alive. This book contains over four hundred illustrations, some in 
colours, many from photographs, together with the diagrammatic 
drawings essential to the study of any science. 

The author does not intend these to take the place of living 
objects. Hence, quite early in his book, so soon, in iact, as he has 
given some outline of the external stnicture of insects, he describes 
the methods of collecting and preserving insects, and urges the all 
important duty of keeping records. As he truly says >—“ The 
necessity of having specimens in a collection carefully labelled, 
and with all data where they can be referred to, cannot be too 
strongly emphasized.” 

Having fully described the various Insecticides and the methods 
of Spraying and Fumigation employed to combat insect pests, the 
author passes on to a detailed description of the various insects 
which cause injury. Either of two methods is available for this 
purpose. The one is to follow the scientific classification of insects 
and state in connection with each order or class what trees, fruits 
or crops are affected by members of it. The second method is to 
take each tree, fruit or crop and then describe the insects that affect 
it. The latter is the course adopted by the author, and it is 
certainly the one which appeals to the student and the farmer and 
more especially to those who are commencing Nature Study. 

The apple tree is the first of the trees considered, and the pear, 
plum, and cherry- follow. Then the various berries, field crops, 
pastures, vegetable garden plants, and flowers come under obser¬ 
vation. Each has its insect pests, and these are described briefly, yet 
clearly, with such advice as to control as can be given. 

Only a few years ago dwellers in London had in Hyde Park an 
illustration such as is rarely seen of the ravages which trees may 
suffer from an insect pest. It is seldom that such a plague is 
noticed, yet the damage done by insects to what the author terms 
“ shade trees.” is in the aggregate considerable. 

Even this list does not complete the roll of these destructive pests. 
As the readers of the Journal ” well know from the interesting, 
articles of Mr. Bastin, there are insects which affect men, food, and 
the household generally, while others affect our live stock and 
poultry. All are treated by the author. It is a remarkable army 
of destruction. 

Fortunately these insects have their foes, some few of which are 
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themselves insects, and others bacteria or moulds. Their greatest 
enemies, however, are birds, and these are not only described by 
the author but are also well illustrated in colours. Unfortunately 
some birds are of doubtful utility, such as the house-sparrow, and 
the author “ does not hesitate to urge its destruction ” even though 
some of the methods he suggests ” may appear rather harsh to bird 
lovers. 

We have tried to give some indication of the wide field the Author 
has covered, sufficient we think to show those for whom the book 
was written that it is worthy of their study. 


S.—Fifty Years of a Showman's Life '' By Thos. F. Plowman. 

London : John Lane. 

The courtesy of the Publisher in sending us an advance copy of 
this book is entitled to some acknowledgment, but the close associa¬ 
tion of the author with the Bath and West Society precludes our 
doing more than notifying its publication and giving a general idea 
of its purport.. Naturally, the Society plays a prominent part in 
this budget of old memories, but anyone expecting to find in it any¬ 
thing of the nature of a cut-and-dried official record of the Society’s 
doings will be disappointed. It must be admitted, however, that 
the author warns his readers of what they may expect, for, in 
his introductory chapter, he says :—Let me forestall criticism 
by saying that I propose to indulge in many trivialities, to put on 
record incidents that are quite unimportant in themselves, but 
which may serve to illustrate the doings of the little world in which 
I have moved. To form an adequate idea of any particular phase 
of life, we must take cognizance of those minor details of which 
it is largely made up and which throw so much light upon the 
underlying motives that are the springs of action. There is, in 
addition, a certain element of interest in being shown what some of 
us are like when we are not on parade in full regimentals. 

So in the telling of my story I do not propose to ransack my 
memory for recollections of incidents of great pith and moment, 
for these are- to be found in newspapers and formal records. My 
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old memories are far removed from ^ official utterances,’ with which 
they have no affinity, though I may, perhaps, remark, with some 
knowledge of officialdom, that it does not follow that they are the 
less reliable on that account. Official communications take life 
very seriously and rarely lift the veil which conceals the world 
behind the scenes from the gaze of ordinary mortals ; whereas 
reminiscences, if they are good for anything, generally do, and 
herein lies the main distinction between the two. For those who, 
in the language of metaphor, prefer their leg of mutton without 
any trimmings, there are many excellent Parliamentary Blue Books 
obtainable at waste-paper price, which will meet their case much 
better than anything I can supply. 

‘‘ From the foregoing remarks, I think it will be perceived that, 
whatever the shortcomings—and they are many—appertaining to 
what I am about to unfold, I do not propose to lay myself open 
to the charge of lack of frankness or of neglecting to take my readers 
into full confidence. Further, though I shall be serious on occasion, 
I shall strive, with a pertinacity worthy of a better cause, to gather 
up and exploit any crumb of comedy coming my way—' for ’tis 
my nature to.’ If I needed a defence for this, I should fall back 
upon Canon Liddon, who held that' light-heartedness is at once the 
right and the duty of a Christian whose conscience is in fairly good 
order.’ 

My endeavour will be to depict from personal observation the 
inner life of the agricultural showyard and the manners and customs 
of its inhabitants, including those responsible for its control; and to 
point some contrasts between yesterday and to-day in agricultural 
methods and in the characteristics of those who pursue them. I 
purpose casting my retrospective net sufficiently wide as to embrace 
within its meshes any matters, whether inside or outside the show- 
yard, which naturally arise out of my agricultural experiences ; 
the intent being to portray various persons and things and such 
phases of life as have come within my province during my half- 
century’s association with the farming interest.” 

The ordinary showman—Barnum and Lord George Sanger, to 
wit—has enlightened the outside world by a recital of his experiences 
in pursuit of his vocation and has, metaphorically, taken behind 
the scenes of his profession all who cared to go there. But this 
example, so far as we know, has not been followed, at any rate with 
corresponding particularity, by any agricultural showman other 
than the author of this work. In view of the fact that, owing to 
serious illness having curtailed his physical activities, he has felt 
compelled to ask the Society to release him from the burden of 
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office, one may regard the book as a final summing up of a long 
and—^as the author puts it—^happy association with men and 
things pertaining to Agriculture. 

Those who have read the writer’s previous recollections of town- 
life, In the Days of Victoria,” will hardly need to be told that 
light-hearted optimism is the prevailing note of his latest work; 
hence, all pessimists who desire to hold fast to their faith had better 
leave it severely alone. 

The book is dedicated, by permission, to the present President 
of the Bath and West Society (Lord Coventry) and the Council “ in 
grateful remembrance of a long and happy association.” 

It has many portraits of well-known agriculturists, both living 
and dead, in illustration of the text. 
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OBJECTS OF THE SOCIETY AND PRIVILEGES OF 
MEMBERSHIP. 


ANNUAL EXHIBITIONS. 

Thk Society annually holds an Exhibition in some city or town in England or 
Wales. Each section of the Society’s district is visited at intervals, so that most 
Members liave an o]i])ortunity of seeing the Show in their own neighbourhood every 
few years. Jhizes to a large amount are given for Horses, Cattle, Sheep, Pigs, 
Farm Produce, &c. Provision is also made for the exhibition of Agricultural 
Implements and Machinery, Seeds, Cattle Foods, Artificial Manures, and articles 
of general utility. A substantially built and completely equipped Working Dairy 
on a large scale is a special feature of these Exhibitions. Here explanatory demon¬ 
strations and (‘omparatixo t^sts of implements and processes are carried on, with 
the assistance of well-known practical and scientilic experts, and Butter-making 
Competitions are held. Among the features of the Annual Meeting are Shoeing, 
Milking and other Comiietitions, Poultry and Horticultural Shows, and Exhibitions 
illustrative of Bce-kccping, Home Indu^^tries, Art-Manufactures, Nature Study 
and Forestiy. ^ 

Memhership entitles to free admission to the Annual Exhibition, and also to the 
Grand Stand ovnloohing the Horse and Cattle Ring, to the Reserved Scats in the Working 
Dairy, and to the use of the Members' Special Pavilion for Luncheon^, Reading, 
Writing, d'c. 

Entries can he made by Members (elected on or before the last Tuesday in January 
preceding the Show) at half the Fees payable by yon-Members. 

THE JOURNAL. 

All Members receive free of charge the Society's Journal, which is puUished anniudly 
bound in cloth. It has for its aim the dissemination of agricultural knowledge 
in a jiopular form, and, in addition to original articles by well-known agricultural 
authorities, it contains particulars of the Society’s general operations, full reports 
of its experimental and research work, prize awards, financial statements, lists of 
Members, reviews of new books on agriculture, &c. (The price of the Journal to 
non-Members is Os. 6 J. post free.) 

CHEMICAL AND OTHER FACIUTIES. 

The Society has a Consulting Chemist from whom Members can obtain analyses 
and reports at reduced rates of charge. An aixangement has also been made 
under which Members of the Society cm obtain, free of charge, from the 
National Fruit and Cider Institute at Long Ashton, analyses of cider-apples and 
perry-pears, and, with a view to assisting farmers and others in dealing with 
insect and other f)e.sts which affect agriculture, horticulture, &c., the Council 
have availed themselve.s of an offer from the Board of Economic Biology of the 
University of Bristol to investigate the nature of any insect or other [)e8t and 
report upon it free of charge. 

a 
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EXPERIBIENTS. 

Experiments on crops are conducted at experimental stations in various parts 
of the Kingdom, and Members are eriabled to take part in these and to receive reports 
thereon, , 

ART-MANUFACTUBES. NATURE STUDY, FORESTRY, 

One of the objects for which the Society was founded was the encouragement 
of Arts as well as Agriculture, and, to this end, exhibitions are held of Art-Manu¬ 
factures and of work representative of Arts and Handicrafts. Exhibitions are 
also held illustrating Nature Study, as a branch of Education; the Science of 
Forestry, &c. 


TERMS OF MEMBERSHIP. 


ANNUAL SUBSCRIPTIONS. 

Governors, not less than ., ,, ., .. £2 

! Ordinary Members, not less than .. .. .. £1 

Tenant Farmers, the rateable value of whose holdings doc,s) 
not exceed £200 a-year, not less than .. .. / 

Governors, who are eligible for election as President or Vice-President, are 
entitled, in addition to the })rivileges already mentioned, to an extra Season 
Ticket for^the Annual Exhibition and for the Grand Stand, &c. Governors 
subscribing more than £2 are entitled to a further Ticket for every additional £1 
subscribed. 

Members subscribing less than £1 arc entitled to all the privileges of Membership 
except that of entering Stock at reduced fees, and their admission Ticket for the 
Annual Show is available for one day only instead of for the whole time of the 
Exhibition. 


LIFE COMPOSITIONS. 

Governors may compound for their Subscription for future years by payment,, 
in advance, of £20; and Members by payment, in a<ivance, of £10. Governors 
and Members who have subscribed for twenty years may become Life Members' 
on payment of half these amounts. 


Any person desirous of joining the Society can be proposed by a Member, or by 

Thos. F. Plowman, 

Secretary and Editor. - 


3, Pierrepont Street, Bath. 

Telegraphic Address—“ Plowman, Bath.** 
Telephone No. 610. 
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GENERAL LAWS. 

As revised in accordance with the Report of a Special Committee; which Report was 
received and adopted by the Annual General Meeting of Members, held on 
May 30, 1896. 

COMPOSITION OF THE SOCIETY. 

I. Tho Society shall consist of a President, \'ice-Presidents, Trustees, Council, 
Treasurer, Secretary, and Members. 

OBJECTS. 

II. Tho Society shall have the following objects :— 

a. To hold Exhibitions of breeding stock, agricultural implements, and such 

other articles connected with agriculture, arts, manufactures or commerce, 
as may be determined upon by the Council. 

b. To conduct practical and scientific investigations in agriculture. 

c. To promote technical education in agriculture by providing means of sys¬ 

tematic instruction. 

d. To publish a Journal for circulation. 

SUBSCRIPTIONS. 

III. The Annual Subscrif)tion for Members shall be as follows :— 

Governors (who are eligible for election as President or Vice-Presi-'\ 
dent), not less than .. .. .. .. .. j 

Ordinary Members, not less than .. .. .. .. £l 

Tenant Farmers (the rateable value of whose holdings does not) 
exceed £200 a-year), not less than .. .. .. .. J 

IV. The payment of £20 in one sum shall constitute a Governor for life, and of 
£10 in one sum an Ordinary ^lember for life ; but any Governor who has subscribed 
not less than £2 annually for a period of twenty years may become a Life Governor 
on the further payment of £10 in one sum ; and any Ordinary Member, who has 
subscribed not less than £1 annually for the same period may become a Life- 
Member on the further payment of £5 in one sum. 

V. Subscriptions shall become due and be payable in advance on the 1st of 
January in each year or as soon as the Subscriber has been elected a Member. 
When the election takes place during the last quarter of the year the subscription 
payable on election will be considered as applying to tho ensuing year. 

VI. A Member shall be liable to pay his subscription for the current year unless 
he shall have given notice, in writing, to the Secretary before January 1st of his 
intention to withdraw. 

GOVERNING BODY. 

VII. The entire management of the Society—including the making of Bye-laws, 
election of Members, determining the Prizes to be awarded, appointing Committees, 
fixing the Places of Meetings and Exhibitions, appointing or removing the Treasurer, 
Secretary, and such other officers as may be required to carry on the businsM 
of the Society—shall be vested in the Council, who shall report its proceediDgs 
at the Annual Meetings of the Society. 
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VIII. The Council shall consist of the Patron (if any), President, Vice-Presidents, 
Trustees, and Treasurer (who shall be ex-officio Members), and of sixty-six elected 
Members. 

ELECTION OF PRESIDENT, VICE-PRESIDENTS, TRUSTEES, AND 

COUNCIL. 

IX. The election of a Pre.sident for tho year, of any additional Vice-Presidents 
or Trustees, and of the Members of Council representing the Divisions named in 
Law X., shall take place at the Annual Meeting of tho Society, and they shall enter 
into office at the conclusion of the Exhibition during which such Annual Meeting 
has been held. 

X. Tho sixty-six Members of tho Council referred to in T^aws VIII. and IX. shall 
consist of fifty-eight persons residing or representing property in tho following 
Divisions, viz. :— 

Twelve from the Counties of Devon and Cornwall, which shall be called 
the Western Division ; 

Twenty-four from the Counties of Somerset, Dorset, and W'ilts, which shall 
bo called the Central Division ; 

Twelve from the Counties of Hants. Berks, Oxon, Bucks. Middle.^ex, Surrey, 
Sussex, and Kent, which shall be called the Southern Division ; and 

Ten from the Counties of Worcester, Gloucester, Hercforfl ami Monmouth, 
and the Principality of Wales, which shall be called the North-Western 
Division. 

The remaining eight shall be elected (irrcs])ective of locality) from the 
general body of members, and shall form a Division which shall be 
called the “ Without Reference to District” Division. 

XI. One-half of tlio elected Members in each of the five Divisions n.imod in Law 
X. shall retire annually by rotation, but shall be eligible for re-election. 

XIL The Council shall liave power to nominate a Brc.sidenl. Vice-Presidents, 
Trustees, and Members of Council for the approval of the .\nnual Meieting, and to 
fill up such vacancies in their own body as are loft after tho Annual Meeting, or as 
may from time to time occur during the interval between the Annu il Meetings. 

XIII. Nominations to offices, election to which is ve.stod in tho whole body of 
Members, must reacli the Secretary ten days before the mooting at which such 
vacancies are to be filled up. 


MEETINGS. 

XIV. The Annual Meeting of the Society .shall take place during the holding of the 
annual Exhibition. 

XV. Sj ocial General Meetings of the Society may be convened by the President 
on the written requisition of not le.ss than tiirco Members of Council; and all 
Members shall have ten days’ notice of the object for which they are called together. 

XVI. No IMcmber of less than three months’ standing, or whoso subscription 
is in arrear, sha.l be entitled to vote at a Meeting. 

EXHIBITIONS. 

XVII. The Annual Exhibitions of the Society shall be held in different Cities or 
Towns in successive years. 

XVIII. All Exhibitors shall pay such foes as may be fixed by the Council. Mem- 
■ bers subscribing not loss than £1 i)er annum, who .have been elected previous to 
February 1st, and have paid the subscription for tho current year, shall be en¬ 
titled to exhibit at such reduction in those fees as the Council shall determine. 
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PRIZES. 

XIX. All prizes olTerod at the cost of the Society shall be open for competition 
to the United Kingdom. 

XX. No person intending to compete for any prize offered at the annual Exhi¬ 
bition shall be eligible to act as a judge or to have any voice in the selection of 
judges to award the premiums in the department in which he exhibits, 

XXI. If it be proved to the satisfaction of tlie Council that any person has 
attempted to gain a prize in this, or in any other society, by a false ocrtificale or 
by a misrepresentation of any kiml, such person shall thereupon be, for the future, 
ex(‘luded from exhibiting in this Society. 


JOURNAL. 

XXII. The Proceedings of the Society, Awards of Prizes, Financial Statements 
and Lists of (3nicers, Covernors, and Members, shall be printed annually in the 
Society’s Journal, and every Governor and Member, not in arrear with his sub¬ 
scription, shall be entitled to receive one copy, free of expense, and there shall be 
an additional number printed for sale. 


POLITICS. 

XXIII. No subject or (piestion of a political tendency shall be introducetl at 
any Meeting of this vSociety. 

ALTERATIONS IN LAWS. 

XXIV. No new General Law shall bo made or existing one altered, added to 
or rescinded, except at an Annual or Special General Meeting, and then only pro¬ 
vided that a statement of particulars, in writing, shall have been sent to the 
Secretary at least twenty-one days previous to the Meeting at which the question 
to be considered. 
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^embers’ Pritiile0e$. 


ANALYSES OF FERTILISERS, FEEDING STUFFS, 
WATERS, SOILS, Sic. 

Applicable ordy to the case o/ Persons who are not commercially engaged in the 
manufacture or sale of any substance sent for Analysis). 

Members of the Bath and West and Southern Counties Society, who may 
also be Members of other Agricultural Societies, are particularly 
reauested in applying for Analyses, to state that they do so aa 
Members of the first-named Society. 

The followinfl; are the rate** of Charges for Chemical Analyses to Members of the Society. 

These privileges are applicable only when the analyses are for bona fiie agricultural purposes, 
and are required by Members of the Society for their own use and guidance in respect of farms or 
land in their own occupation and within the United Kingdom 
The analyses are given on the understanding that they are required for the individual and sole 
benefit of the Member applying for them, and must not be used for other persons, or for com¬ 
mercial purposes. 

Land or estate agents, bailiffs, and others, when forwarding samples are required to state the 
names of those Members on whose behalf they apply. 

Members are also allowed to send for analysis under these privileges any manures or feeding* 
staffs to be used by their outgoing tenants, or which are to be given free of cost to their occupying^ 
tenants. 

The analyses and reports may not be communicated to cither vendor or manufacturer, except 
in oases of dispute. 

Members are requested, when applying for an analysis, to quote the number in the subjoined 
schedule under which they wish it to be made. 

No. 

1. —An opinion of the purity of bone-dust or oil cake (each sample) .. .. 2#. W-. 

2. —-An analysis of sulphate or muriate of ammonia, or of nitrate of soda, together with an 

opinion as to whether it be worth the price charged .. .. .. 5r. 

3. —An analysis of guano, showing the proportion of moisture, organic matter, sand, phos- 

{ )liato of lime, alkaline salts and ammonia, together with an opinion as to whether 
t bo worth the price charged .. .. .. .. .. .. lOtw 

4.—An analysis of mineral superphosphate of lime for soluble phosphates only, together 

with an opinion os to whether it be w'orth the price charged .. .. 5e. 

6.—An analysis of superphosphate of lime, dissolved bones, Ac., showing the proportions 
of moisture, organic matter, sand, soluble and insoluble phosi^hates, sulphate of lime, 
and ammonia, together with an opinion as to whether it be worth the price charged lOt. 
6.—An analysis of bone-dust, basic slag, or any other ordinary artificial manure, to¬ 
gether with an opinion as to whether it bo worth the price charged .. .. lOs. 

7.—An analysis of compound artificial manures, animal products, refuse substances used 

for manure, <&c. ' .. .. .. .. .. .. from lOs. to £1 

8.—An analysis of limestone, showing the proportion of lime .. .. .. 7t. fid. 

9.—An analysis of limestone, showing the proportion of Ume and magnesia .. 10«. 

10.—An analysis of limestone or marls, showing the proportion of carbonato, phosphate, 

and sulphate of lime and magnesia, with sand and clay .. .. .. 10«» 

11.—Partial analysis of a soil, including determinations of clay, sand, organic matter, and 

carbonate of lime .. .. .. .. .. .. .. £1 

12.—Complete analysis of a soil .. .. .. .. .. .. £8* 

13.—An analysis of oil-cake or other substance used for feeding purposes, showing the 
proportion of moisture, oil, mineral matter, albuminous matter, and woody fibre 
as well as of starch, gum, and sugar in the aggregate ; and an opinion of its feeding 
and fattening or milk-producing properties.. .. .. .. : 10s. 

14.—Analysis of any vegetable product .. .. .. .. .. .. 10s. 

15.—Determination of the '* hardness ” of a sample of water before and after boiling 6#. 

10.—Analysis of water of land-drainage, and of water used for irrigation .. .. £1 

17.—Analysis of water used for domestic purposes .. .. .. .. £1 10 k 

18.—^An analysis of milk (to assist Members in the management of their Dairies and Herds, 
bona-fids for their own information and not for trade purposes, nor for use in connec¬ 
tion with the Sale of Food and Drugs Acts) .. .. .. 5 k 

19.—^Personal consultation with the Consulting Chemist. (To prevent disappointment it 
is suggested that Members desiring to hold a consultation with the Consulting 
Chemist should write to make an appointment) .. .. .. .. 5f. 

20.—Consultation by letter .. .. .. .. .. .. .. 

81.—Consultation necessitating the writing of three or more letters .. .. 10s. 

Members wishing to exercise their privileges on the above-named terms, should forward their 
samples for examination bu post or pared prMid, to the Consulting Chemist. Dr. JOHN 
AUGUSTUS VOELCKBR, M.A., F.I.C., Stuart House, 1, Tudor Street, London, B.G. 

The fees for analysis must be sent to the Consulting Chemist at the Ume of appUeatiSB. 
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GUIDE TO PURCHASEUS 
FEEDING 


OF FERITLISERS 
STUFFS. 


AND 


Purchasers are recommended in every case to iiusist upon having an Invoice. 
given to them. This invoice should set out clearly :— 

In the case of Fertilisers— 

n.) the name of the fertiliser ; 

(2.) whether tlio fertiliser be artificially compounded or not; 

(3.) tlie analysis guaranteed in respect of the principal fertilising ingredients 

In the case of Feeding-Stnffs— 

(1.) tlie name of the article; 

(2.) the description of the article ; whether it has been made from one siihstanc e 
or seed only, or from more than one 
(3.) the analysis guaranteed in respect of Oil and Albuminoids. 

fNoTE.—I’lie use of the terms “Linseed-cake,” “Cotton-cake,” &c., iinjilies 
that these cakes shall ho “ pure,” and purchasers are recommended to insist 
upon these terms being used without any qualification such as “ 95 [)cr cent.,” 
“as imported,” kc. “Oil-cake” shoiikl be avoided. 

Members of the Society slioiild see tliat the Invoices agree accurately with 
the orders given by them, and, in giving these orders, they should stipulate tliat 
the goods CO iie up to the guarantees set out in the following list, and that they bo 
sold subject to the analysis and report ol the Consulting Chemist of tbs Bath and West 
and Southern Counties Society. 


FERTILISERS. 

Raw Bones, Bone-meal, or Bone-dust to be guaranteed “ pure,” and to contain 
not less than 45 per cent, of Phosphate of Lime, and not lo.ss than 4 per cent, of 
Ammonia. 

Steamed or “ Degelatinised ” Bones to ho guaranteed “puke,” and to contain 
not loss than 55 pep cent, of Phosphate of Lipie, and not less than 1 [ler cent, of 
Ammonia. 

Mineral Superphosphate ol Lime to he guaranteed to contain a certain percentage 
of “Soluble Phosphate.” [From 25 to 28 per cent, of Soluble Pho.sphiite is an 
ordinarily good qualit5^] 

Dissolved Bones to be guaranteed to be “ made from raw hone and acid only,” 
and to be sold as containing stated percentages of Soluble Phosphate, Insoluble 
Phosphates^ and Ammonia. 

Compound Artiflcial Manures, Bone Manures, Bone Compounds, &c., to be sold 
by analysis stating the percentages of Soluble Phosphate, Insoluble Phosphates, 
ard Ammonia contained. 

Basic Slag to be guaranteed to contain a certain percentage of Phosphoric Aoid, 
and to be sufficiently finely ground that 80 to 90 per cent, passes through a siave 
having 10,000 meshes to the square inch. 

Peruvian Ouano to be described by that name, and to be sold by analysis stating- 
the percentages of Phosphates and Ammonia. 

Sulphate of Ammonia to be guaranteed to be “ pure,” and to contain not lest 
than 24 |wr cent of Ammonia. 

Nitrate of Soda to be guaranteed to be “ pUjrb,” and to contain 95 per cent, of 
Nitrate of Soda. 

Kainit to be guaranteed to contain 23 per cent of Sulphate of Potash. 

All fertilisers to be delivered in good and suitable condition for sowing. 
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FERDWQJSTUFFS. 

Lintetd Cake, Cotton Coke (Docortioated and Undeoorticated), and Rape Cake 
(for feeding purposes) to be pure, i.e., prepared only from one kind of seed from 
which their name is derived, and to be in sound condition. The report of the 
Consulting Chemist of the Bath and West and Southern Counties Society to be 
conclusive as to the “ purity ** or otherwise of any feeding-stuffs. The percent¬ 
ages of Oil and Albuminoidis must also be guaranteed. 

Mixed Feeding Oakes. Meals. Ac., to be sold on a guaranteed analysis. 

All Feeding-Stuffs to be sold in sound condition, and to contain nothing of an 
injurious nature or worthless for feeding purposes. 


INSTRUCTIONS FOR SELECTING AND SENDING 
SAMPLES FOR ANALYSLS. 


GENERAL RULES. 

1. —A sample taken for analysis should be fairly representative of the btdk from 
which it has been drawn. 

2. —The sample should reach the Analyst in (he same condition as it was at the 
time when drawn. 


FERTILISERS. 

When FeriiliserK are delivered in bags, select four or five of these from the bulk, 
and either turn them out on a floor and rapidly mix their contents, or else drive 
a shovel into each bag and draw out from as near the centre as possible a couple 
of shovelfuls of the manure, and mix these quickly on a floor. 

Halve the heap obtained in either of these ways, take one-half (rejecting the 
other) and mix again rapidly, flattening jdown with the shovel any lumps that 
appear. Repeat this operation until at last only some three or four pounds are left. 

From this fill three tins, holding from i lb. to 1 lb. each, mark, fasten up and seal 
each of these. Send one for analysis, and retain the others for reference. 

Or,—the manure may be put into glass bottles provided with well-fitting corks ; 
the bottles should be labelled and the corks sealed down. The sample sent for 
analysis can be packed in a wooden box and sent by post or rail. 

When manures are delivered in bulk, portions should be successively drawn 
from different parts of the bulk, the heap being turned over now and again. The 
portions drawn should be thoroughly mixed, sub-divided, and, finally, samples 
should be taken as before, except that when the manure is coarse and bulky it is 
advisable to send larger samples than when it is in a finely-divided condition. 

feeding-stuffs. 

Llatssd, Ootton, and other Feeding Cakes. —If a single cake be taken three strips 
should be broken off right across the cake and from the middle portion of it, one 
piece to be sent for analysis, and the other two retained for reference. Each of 
the three pieces should be marker], wrapped in paper, fastened up and sealed. The 
piece forwarded for analysis can be sent by post or rail. 

A more satisfactory plan is to select four to six cakes from different parts of 
the delivery, then break off a piece about four inches wide from the middle of each 
cake, and pass these pieces through a cake-breaker. The broken cake should then 
be well mixed, and three samfdes of about 1 lb. each should be taken and put 
in tins or bags duly marked, fastened, and sealed as before. One of these lots 

b 
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ihould be sent for analysis, the remaining two being kept for reference. It is 
advisable, also, with the broken pieces, to send a small strip from an unbroken cake. 

Feeding Meals, Grain, &o.—Handfuls should be drawn from the centre of half- 
a-dozen different bags of the delivery ; those lots should then be well mixed, and 
three i lb. tins or bags filled from the heap, each being marked, fastened up, 
and sealed. One sample is to be forwarded for analysis and the others retained 
for reference. 


SOILS, WATERS, &c. 

Soils.—Have a wooden box made, 6 inches in length and width, and from 9 to 12 
inches deep, according to the depth of soil and subsoil of the field. Mark out in the 
field a space of about 12 inches square ; dig round in a slanting direction a trench, 
BO as to leave undisturbed a block of soil and its subsoil 9 to 12 inches deep ; trim 
this block to make it fit into the wooden box, invert the open box over it, press 
down firmly, then pass a spade under the box and lift it up gently, turn over the 
box, nail on the lid, and send by rail. The soil will then be received in the 
position in which it is found in the field. 

In the case of very light, sandy, and porous soils, the wooden box may be at once 
inverted over the soil and forced down by pressure, and then dug out. 

Waters. —Samples of water are best sent in glass-stop pored Winchester bottles 
holding half a gallon. One such bottle is sufficient for a single sample. Care 
Bhould be taken to have those scrupulously clean. In taking a sample of water 
for analysis it is advisable to reject the first portion drawn or pumped, so as to 
obtain a sample of the water when in ordinary flow. The bottle should be rinsed 
out with the water that is to be analysed, and it should bo filled nearly to the top. 
The stop}>er should bo secured with string, or be tied over with linen or soft 
leather. The sample can then bo sent carefully packed either in a wooden box 
with sawdust, &o,, or in a hamper with straw. 

Milk.—A pint bottle should be sent in a wooden box. 


GENERAL INSTRUCTIONS. 

Time for Taking Samples. —All samples, both of fertilisers and feeding-stuffs, 
should be taken as soon after their delivery as possible, and should reach the 
Analyst within ten days after delivery of the article. In every case it is advisable 
that the Analyst’s certificate bo received before a fertiliser is sown or a feeding-stuff 
is given to stock. 

Procedure in the event of the Vendor wishing Fresh Samples to be Drawn.— 

Should a purchaser find that the Analyst’s certificate shows a fertiliser or feeding- 
stuff not to come up to the guarantee given him, he may inform the vendor of the 
result and complain accordingly. He should then send to the vendor one of the 
two samples which he has kept for reference. If, however, the vendor should 
demand that a fresh sample be drawn, the purchaser must allow this, and also 
give the vendor an opportunity of being present, either in person or through a repre¬ 
sentative whom he may appoint. In that case, three samples should be taken in 
the presence ot both parties with the same precautions as before described, each of 
which should be duly packed up, labelled and sealed by both parties. One of these 
is to be given to the vendor, one is to be sent to the Analyst, and the third is 
to be kept by the purcha.ser for reference or future analysis if necessary. 

. All samples intended lor the Consulting Chemist o! the Society shonld be 
addressed (postage or carriage prepaid) to Dr. J. AUGUSTUS 
VOELCKER, 1I.A., F.LC., Stuart Honse, 1, Tudor Street, New Bridge 
Street, London, E.C. Separate letters of instmotion should be sent 
at the same time. 



FINANCIAL STATEMENTS 


FOU 



WITH ITEMS OF 1917 FOR COMPARISON. 


PAGES 

Detailed Cash Account . xx-xxiii 

Assets and Liabilities .xxiv 




Cbe anD mtst ano 

CASH ACCOUNT FOR THE YEAR ENDING DEC. 31bt, 



OmiM forward 


C> 1^84 18 0 















^outgetn Counties ^ociet?. 

1918, WITH COMPAKATIVE STATEMENT FOR 1917. Cr. 



1918. 

1917. 

PAYMENTS. 




£ f. d. 

£ f. d. 

£ «. d. 

SALARIES 




Secretary (including Olerks, Ac.) . 

1,050 0 0 


1,050 0 0 

Auditor. 

20 0 0 


20 0 0 

CionBulting Ohemist. 

30 0 0 


30 0 0 



1,100 0 0 

1,100 0 0 

MISCELLANEOUS 




Printing. 

10 13 2 

9 18 5 

Stationery and Finance Books . 

9 18 9 

14 5 8 

Postages, Telegrams, Cheque and Receipt 

: 


Stamps. 

18 10 10 

12 18 4 

Ground Rent and Rates .... 

22 8 10 

20 12 5 

Property Tax. 

9 7 0 

9 7 5 

Travelling Expenses. 

16 17 7 

15 8 10 

Carriage of Goods. 

10 1. 

0 18 6 

Directories and Reference Books . 

10 5 

0 14 5 

Subscriptions.i 

6 11 0 1 

5 11 0 

Repairs and Fittings.{ 

2 5 7 

3 4 8 

Fuel and Light.! 

1 19 4 

6 18 5 

Finance Committee’s Expenses . . . | 

8 11 8 

3 6 0 

Telephone *. 

7 15 0 

7 15 0 

Grants for Instruction in Milking . . ' 

26 1 3 ' 

20 0 0 

Bank Charges. 


8 4 11 



185 10 7 

140 15 8 

JOURNAL 




Editor. 

100 0 0 


100 0 0 

Associate Editor. 

o 

o 

1 


100’ 0 0 

Printing and Binding. 

155 18 10 


156 1 0 

Plans and Blocks. 

0 11 10 


21 14 5 

Journal Distribution. 

21 8 4 


18 19 11 

Poetagei, Stationery, Reference Books, Ac. . 

8 16 8 


8 15 9 

Payments to Authors .... 

88 14 0 


5$ 0 0 



428 8 8 

468 5 11 

(Jarried forward 

£ 

1,559 18 8 

















Dt. 


(xxii) 

CASH ACCOUNT-ooniinuei 


RECEIPTS. 

Brought forward 


Sale of Queensland Stock 
Balance due to Bank, Dec. diet. 



1018. I 1917. 


d.\ I t. d. 
, 1,584 12 0 


I 1,534 12 0 

I 

1,000 0 0 
! 30 8 2 

£i 2,565 0 2 


1,684 15 II 

618 6 11 
2.253 2 10 





(xxiii) 

CASH ACCOUNT-<»n<tn««i. 


Cr« 


1 

1918. 

1917. 

PAYMENTS. 




£ $. d, £ 8. d. 

£ 8. d. 

Brought forward . 

1,6 9 13 3 


1 SHOW ! 

1 


Unappoitlonfiblc : . 

1 


Superintendent of Works . 

1 l.>0 0 0 

150 0 0 

Insurance of Plant .... 

' 1 15 0 

1 15 0 

Pent of Stores. 

j 5 5 0 

7 17 6 


1 157 0 0 

159 12 6 

EXPERIMENTS: - 

I 


Cider Institute . 

»-• 

o 

o 

o 

o 

100 0 0 


1,910 13 3 

1,953 9 8 

INVESTMENTS. 

30 0 0 

30 0 0 

Balance due to Bank, Jan. 1st . 

1 618 0 11 

269 13 2 


j £ 2,565 0 2 

1 

2,253 2 10 


Jan. nth, 1919. 


I hereby certify that I have examined the foregoing accounts for the year ending Tec niber 
3 l 4 t, 1918, compared the payments entered with the vouchers, and found them nil in order 
and correct. 

F. CLIFFORD GOODMAN, F.C.A., 

Audiior- 


Passed by Council, 

Jan, 28tA, 1919, 

TUOS. F. PLOWMAN, 

Sectary, 









ASSETS AND LIABILITIES ACCOUNT TO DECEMBER 31st, 1918, WITH COMPARISON FOR 1917. 
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IBatf) anD anD Southern Counties ^ocietp, 

ion nir 

Encouragement oj Agriculture^ ArtSy Manujactures and Commerce, 


5 Lt 0 t of 03emoer0, 1919* 

PATRON. 

HIS MOST GRACIOUS MAJESTY THE KING. 

PRESIDENT. 

Tub Right Hon. The EARL OF COVENTRY. 

TRUSTEES. 

The Most Hon. The MARQUIS OF BATH, K.U. 
C. L. F. EDWARDS. Esq. 


Names thus (*) distinguished are Governors, 

Names thus (f) distinguished are Life Members, 

Members are particularly requested to make the Secretary acquainted 
with any errors in the names of residences. 


Name. 

Residence. 

Sub¬ 

scriptions 



£ 

s. 

d. 

♦fHis Most Graoious Majesty 





the King 

Windsor Castle .... 


, . 


Ackers, Major Chas. P. 

Huntley Manor, Gloucester . 

1 

0 

0 

Aokland, J. . . . 

Cutton Farm, Poltimore, Exeter . 

1 

0 

0 

Aoland, Alfred Dyke . 
fAoland, Rt. Hon. A. H. 

29, St. James' Court, Buckingham 


0 

0 

Dyke .... 
Aoland, Right Hon. F. Dyke, 

Gate, London, S.W.l 


• • 


M.P. 

93, Bedford Gardens, Campden hill, 





London, W. . 

1 

0 

0 

Adams, E. C. . 

Brentwood, Combe Down, Bath . 

1 

0 

0 

Adeane, C. R. W. 

Babraham, Cambridge . 

1 

0 

0 

tAitken, G. H. . 

Longleat Estate Office, Warminster 


, , 


Akers, E. 

St. Fagans, Cardiff 

1 

0 

0 

Alexander, D. . 

Cardiff ..... 

1 

1 

0 

Alexander, H. G. 

Dinas Powis, Cardiff 

1 

1 

0 

Allen & Sons . 

Cheese Merchants, Shepton Mallet. 

1 

1 

0 

lAUen, James D. 

Springfield House, Shepton Mallet 


•. 



(W) 





XXVI 


Stibscriptions. 


Name. 


Residence. 


AUen, W. T. 

Allix,C. L L. . . -I 

Allsebrook, A. . 

Ames, F. . 

Andrews. S. Fox- . . ! 

Anglo-Continental Guano [ 
Works . 

Anglo-Swiss Condensed Milk 
Company 

Arnott, G. C. (Fertilisers 
Manufacturers Association) 
fAshcomb, Lord . . I 

fAshcroft, W. . 

Ashford, E. a, M.D. . . : 

♦Astor, Hon. Waldorf . ■ 
Augustein, J. R. 

Aungier, J. 
tAvebury, Lord 
tAveling, Thomas L, . 

Avon Manure Company (Ld.) 


Bradley House, West Pennard, 
Bridgwater .... 
St. Germans, Cornwall . 

Link Elm, Malvern Link 
Hawford Lodge, Worcester . 
Union Street, Bath 

Dock House, Billiter Street, E.C.3. 

Chippenham . . . . 

69, Fenchurch Street, London, E.C. 3 

Denbies, Dorking 

13, The Waldrons, Croydon . 

The Moorlands, Bath . 

Cliveden, Taplow, Bucks 
Holbrook House, Wincanton 
Lynwiek, Riidgwick 
High Elms, Hayes, Kent 
Rochester . . . . 

St. Philip’s Marsh, Bristol 


1 Sub- 
1 scriptlont. 

: £ 

s. 

d. 

1 

0 

0 

, 1 

0 

0 

: 1 

1 

0 

1 

0 

0 

1 

1 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

i 1 

b 

0 

2 

0 

0 

1 

0 

0 

1 

0 

0 

1 

b 

0 


Badcock, H. Jefferies . 
Bainbridge, Mrs. R. C. 

Baker, G. E. Lloyd 
tBaker, M. G. Lloyd . 
tBaker, L. J. . 

♦Balston, W. E. 

Bamfords (Ltd.) 

Barford and Perkins (Ltd.) . 
Barham, G. T. . 

Baring, Hon. A. H. . 
♦Barker-Hahlo, H. . 
Barlow, Sir J. Emmott, 
Bart. .... 
Barrett, Col. W. 

Barstow, J. J. J. 

Barton, D. J. . 

Bassett, A. F. . 

Bates, W. J. & Co. 

♦fBath, Marquis of, K.G. . 
Bath and Somersetshire 
Dairy Co. (Ltd.) 

Bath and Wells, The Bishop 
of .... 


: Broadlands, Taunton . . .1 

; Elfordleigh, Plympton, South Devon 1 
' Hardwicke Court, Gloucester . , 1 
1 The Cottage, Hardwicke, Glos. 

1 10, Ennismore Gardens, London, ! 

S.W.7. 

i Barvin, Potters Bar, Herts . . 2 

! Uttoxeter . . . . . 1 

, Peterborough . . . . i 1 

I Sudbury Park, Wembley, Middlesex | 1 
I The Grange, Alresford, Hants . ! 1 

! C^amerton (burt, Bath . * I 2 

I Torkington Lodge, Hazel Grove, i 
i near Stockport . . * 1 ^ 

! Hill House, Minehcad . . * ^ 

! The Lodge, Weston-super-Mare . 1 

I Penbertha, Marazion, Cornwall . 1 0 
I Tehidy, Camborne, Cornwall . 1 

i Victoria Iron Works, Denton, Man- 
I Chester ..... 1 

I Longleat, Warminster . 

! 

1 Bath ...... I 

I The Palace, Wells . . . 1 


0 0 
0 0 
0 0 


0 0 

1 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

1 0 

10 * 0 

0 0 

0 0 


0 0 
1 0 
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XXVll 


Name. 

llesidence. 

ouo- 

BcriptioQS. 

. 

" 

£ 

s. 

d. 

Bath Gas Company . . 1 

Bath ..... 

1 

0 

0 

Batt, R. . . . . : 

Clapton, Ston Easton, Bath . 

1 

0 

0 

Batton, Col. Cary . . . 

Abbotslcigh, Bristol 

1 

0 

0 

Batten-Pooll, R. H. . . I 

Road Manor, Bath 

1 

0 

0 

fBaxendale, J. Noel . . 

Froxfteld Green, Peterslield . 




Beauchamp, E. B. . . | 

Trevince, Redruth 

1 

0 

0 

Beauchamp, Sir F. B. . | 

Woodborough Ho\ise, Peasedown 





St. John, Bath 

1 

1 

0 

♦Beaufort, Duke of . . ' 

Badminton, Chippenham 

2 

2 

0 

Beaufoy, M. H. . . . 1 

Coombe Priory, Shaftesbury 

1 

0 

0 

Bennett, Brothers . . ; 

Journal Office, Salisbury 

1 

1 

0 

Bennett, R. A. . . | 

Thornbury, Glos. 

1 

0 

0 

Bennetts, J. M. 

Killaganoon, St. Feock, Cornwall . 

1 

1 

0 

Bentall, Edward H. & Co. . 

Hey bridge, Maldon, Essex . 

1 

0 

0 

Benyon, H. A. . . . j 

Englefield House, Reading . 

1 

1 

0 

♦Benyon, J. Herbert . . i 

Englefield House, Reading . 

5 

0 

0 

Berryman, F. H. . . , 

Field House, Shepton Mallet 

1 

i 

0 

Best, Major T. G. 

PZast Carleton Manor, Norwich 

1 

0 

0 

tBest, Capt, W. . . . i 

Vivod, Llangollen, North Wales 


. . 


Best, Hon. Bertlia 

Charlton House, Ludwell, Sahs- 





bury . . . 

1 

0 

0 

Best, Hon. J. W. 

Charlton House, Ludwell, Salisbury 

1 

0 

a 

Beynon, J. W. . . . ' 

16, Mount Stuart Square, Cardiff . 

1 

1 

0 

Birmingham, C. . | 

Nutscalc, The I^arks, Minehead 

0 

10 

0 

tBiackburn, H. P. . . : 

Donhead Hail, Salisbury 


, , 


fBlackstone, G. M. 

Blackstone & Co., Ld., Stamford . 




Blake, C‘ol. M. Lock . 

Bridge, S. Petherton 

1 

0 

0 

Blathwayt, R. W. 

Dyrham Park, Chippenham . 

1 

1 

0 

•j-Bledisloo, Lord , . i 

Lydney Park, Glos. 


. . 


Bolden, Rev. C. . ► . ■ 

Preston Bissett, Buckingham 

1 

0 

0 

Bolitho.. R. F, . 

Ponsandane, Penzance 

1 

1 

0 

Bolitho, T- R, . . . ; 

Trengwainton, Hea Moor, Cornwall 

1 

1 

0 

Bond E. (W. Evans & Co.). ; 

Helc, Cullompton 

1 

0 

0 

Boscawen, Rev. A. T. . ; 

Ludgvan Rectory, Long Rock, 





R.S.O., Comw^all 

1 

0 

0 

Boscawen, Townshend E. . 1 

2, Old Burlington St., London, W l. 

1 

0 

0 

Bourne, W. W. . . j 

Garston Manor, Watford, Herts 

1 

0 

0 

Bouverie, H. P. . . . | 

Brymore, Biidgwater . 

1 

0 

0 

fBowen-Jones, Sir J., Bart. | 

The Woodlands, Bicton, near 





Shrewsbury .... 




tBowerman, Alfred . 

1 Hewelsfield Court, St. Briavels, 





Glos. 


, . 


Boyle, Major M. 

The Manor, Staple Fitzpaine, 





Taunton. 

1 

0 

0 

Braby, F. & Co. 

.Ashton Gate Works, Bristol 

1 

0 

0 

'Bradford, Thomas & Co. 

Salford, Manchester 

1 

0 

(1 

♦fBrassey, H. L. C. . 

Apethorpe Hall, Wansford, 

i 




Northants .... 

i 

• • 










x’xvni 


Name. 

Eetidenee. 

Sab- 

BcripUoni. 

' Bridges, J. H. . 

Ewell Court, near Epsom 

'£ 8. d. 
1 1 0 

tBrinkley, Rev. W. F. B. . 

1 The Vicarage, Abbots Leigh, Bristol 

. . 

Bristol Times and Mirror^ 

1 


Proprietors of 

( Bristol .... 

1 0 0 

Bristol Wagon and Carriage 

' 


Works Co. (Ltd.) . 

! Lawrence Hill, Bristol . 

110 

Britten, Forester 

1 Kenawick Manor, Worcester . 

1 0 0 

fBroadmead, W. B. . 
tBrocklehurst, H. D.. 
Brockman, F. D. 

1 Enmore Park, Bridgwater , 

1 Sudeley Castle, Winchcombe 

1 0 0 

Broderip, E. . . , 

Coasington, Somerset , 

1 0 0 

Brown, F. E. . 

1,403 Neath Road, Swansea . 

1 0 0 

Browning, Albert, M.A. 

The Homestead. Combo Park, Bath 

1 1 0 

fBuokingham, Rev. Preb. . 

Buck, D. 

The Rectory, Doddiscombsleigh, 
Exeter, Devon 

1 White House, Little Mill, Pontypool 

1 0 0 

Budd, Felix S. . . 

• Clarendon House, Stow Park, New¬ 
port, Mon. .... 

1 0 0 

Budd, J. E. . 

Tidebrook Manor, Wadhurst, Sussex 

1 0 0 

Burghclere, Lord . , 

48, Charles Street, London, W. 

1 0 0 

Bumard, R. . . . 

Cattedown, Pl 3 nnouth 

1 0 0 

Burrell, C. and Sons . 

St. Nicholas Works, Thetford 

10 0 

♦Burrell, Sir M. R., Bart. 

Knepp Castle, Horsham, Sussex . 

2 0 0 

tBush, H. G. . 

Bush, l^frs L. E. 

1 

1 The Groye, Alveston, Glos. 

St. Mary’s, Atlantic Road South, 

1 Weston-s-Mare 

1 1 0 

♦Bute, The Marquis of . | 

1 The Castle, Cardiff 

2 0 0 

Rutland, B. . . . | 

1 

Leigham, Plympton 

1 0 0 

1 

CflBsar, H. and J. 

1 

Knutsford, Cheshire 

1 0 0 

Campbell, J. . 

93, Mansel Street, Swansea 

1 0 0 

•Candy, T. C. . . . 

Wooloombe, Cattistock, Dorset 

1 0 0 

•Carew, C. 

Collipriest, Tiverton 

1 0 0 

Carnarvon, Earl of 

Highclere Castle, Newbury . 

1 1 0 

♦Carr, Jonathan 

1 

Wood House, Twerton-on-Avon, 
Bath. 

2 2 0 

tCarnithers W., F.R.S. 

■Carson, J. . . . 

14, Vermont Road, Norwood, 
London, S.E. . 

Crystalbrook, Theydon Bois, Essex 

1 *6^ 0 

tCarter, E. . . . 

Carter, G. V. . 

East Upton, Ryde, Isle of Wight 
Waterston Manor, Dorchester 

1 i 0 

Carter, Ihinnett & Beale . • 

Raynes Park, London, S.W. 

10 0 

Cartwright, T. G. . 

30, Beaufort Gardens, London, S.W. 

10 0^ 

Carver, H. R. . 

West House, Chilton Polden, 
Bridgwater .... 

10 0 

Cary, Edmund . 

Pylle, Shepton Mallet . 

0 10' 0 

tCary, John 

The Priory, Shepton Mallet . 

• f 

(38) 










StAseripiiona. 


XXIX 


Name. 

1 Residence. 

1 

Sab- 

scriptioim. 



£ 

8 . 

d. 

tCary, W. H. . 

j Mantua, Steeple Ashton, Trow- 



• 


1 bridge ..... 


. . 


Cattybrook Brick Co. (Ltd.) 

I Provident Buildings, 15, Clare 





Street, Bristol .... 

1 

0 

0 

Cave, Sir C., Bart. 

Lidbury Manor, Sidmouth , 

1 

0 

a 

Cave, C. H. 

Rodway Hill House, Mangotsfield, 





I Bristol. 

1 

0 

0 

Cazalet, W. M. 

^ Fairlawne, Tonbridge . 

1 

0 

0 

Chapman, W. W. 

Mowbray House, Norfolk Street, 





Strand, London, W.C.2 

1 

1 

0 

Chichester, Major C. H. 

Hall, Bishops Tawton, Barnstaple 

1 

0 

0 

tChick. J. H. . 

Wynford Eagle, Maiden Newton, 





Dorset ..... 


,, 


tChick, W. D. . 

Compton Valence, Dorchester 


. . 


Childs, 0., M.D. 

Bosoarn, Looe, R.S.O., ComwaU . 

1 

0 

0 

Christie, A. L. . 

Tapeley Park, Instow, N. Devon 

1 

1 

0 

Churchill, The Viscount, 





G.C.V.O. 

1 Carlton Club, Pall Mall, London, 





S.W.1. 

1 

0 

0 

fChurchward, F. 

1 Hill House, Stoke Gabriel, near 





1 Totnes ..... 




♦Clarendon, Earl of . 

1 The Grove, Watford • 

2 

2 

0 

dark, H. A. . 

, Hinton Field, Hinton Charterhouse, 





Bath ..... 

1 

0 

0 

tClark, J, J. . 

, Goldstone Farm, Hove, Sussex 





(Hon. Local Sec., 1885) 


. . 


Clark, W. S. . 

Street, Glastonbury 

1 

0 

0 

dark, W. H. . 

Rutland Cottage,Combe Down, Bath 

1 

1 

0 

Clarke, J. B. . 

Overleigh House, Street, Somerset 

1 

0 

0 

Clerk, Lieut.-Col. R, M. 

Charlton House, Shepton Mallet 

1 

0 

0 

♦Clifden, Viscount 

' I^anhydroc, Bodmin 

2 

0 

0 

Clinton, Lord . 

Heanton Satchville, Dolton, N. 





Devon 

1 

0 

0 

Glutton, R. W. . 

t Hartswood, Reigate . . . j 

1 

0 

0 

Cc*aker, J. 

Blagdon Barton, Paignton, Devon 

0 

10 

0 

Cobb,H. M. 

Higham, Rochester 

1 

0 

0 

Cobb, R. » . . . 

1 Larkin Hail, near Rochester 

1 

0 

0 

Coleridge, Hon. G. . 

Toddington, Winchcombe 

1 

0 

0 

Collet, Sir Mark, Bart. 

St. Clare, Kemsing, Sevenoaks 

1 

1 

0 

Collins, J. J. S. 

St. George’s Lodge, Oldfield Park, 





' Bath ..... 

1 

1 

0 

Colman, Sir J., Bart. • 

Gatton Park, Surrey . . . ' 

1 

0 

a 

Cobner, Jas. (Ltd.) 

' Union Street, Bath . . . ' 

1 

0 

0 

Oolthurst, Symons & Co. 





(l.td.) 

1 Bridgwater 

i 1 

0 

0 

Oolfme.H. K. , 

Hillmarton Lodge, Caine, Wilts 

1 

0 

a 

CoimoUy, Hon. J. D. . 

j Agent -General for Western Austra lia, 





1 Savoy House, Strand, London, 

i 




1 W.C.2. 


I 

a 


(84) 







XXX 


Suhacri'piions, 


Name. 

Residence. 

1 Sub¬ 
scription!. 

— - 


£ 

s. 

d. 

Cook, R. 

Widhayes, Tiverton 

1 

0 

0 

fCookson, H. T. 

Sturford Mead, Warminster . 


.. 


Cooling, G. and Sons . 

Northgate Street, Bath 

1 

1 

0 

Cooper, Sir G., Bart. . 

Hur.->loy Park, Winchester . 

1 

0 

0 

Cope, W. 

Southerndown, Glam. . 

1 

1 

0 

Corbet, E. W. M, 

Bute Estate Office, Cardiff . 

1 

1 

0 

Corbett, Thomas, Ex()i>. of 

Perseverance Iron Works, Shrews¬ 




the late 

tCork and Orrery, The Earl 

bury ..... 

1 

0 

0 

of .... 

Marston, Frome .... 


.. 


tCorner, H. W. . 

Manor House, Inglescombe, Bath . 


.. 


tCornwallis, F. S. W. . 
Corv,SirC]ilford, Bart., .AI. V. 

Linton Park, Maidstone 


• • 


1).L .... 

Llantamam Abbey, Mon. 

1 

0 

0 

€ottam, H. C. D. 

The Old Rectory, Wilton, near 





Salisbury .... 

1 

0 

0 

fCotterell, Sir J. R. G., Bart. 

Garnons, Hereford 


. . 


Coultas, J. R*^ . 

Allington, near Grantham . 

1 

0 

0 

Coultrip, .V. W. 

Norwood Manor, East Chiireli, Kent 

1 

0 

0 

tCourage, Raymond . 

Shenfield Place, Brentwood, Essex 


. . 


tCoussraaker, Lt.-Col. G. 

Westwood, Normandy, Guildford, 





Surrey ..... 


.. 


♦Coventry, The Earl of 

Croome Court, Worcester . 

2 

0 

0 

Cox, B. 

Pwlpen Farm, Christchurch, New¬ 





port, Mon. .... 

0 

10 

0 

Cox <& Sons 

47, City Road, Cardiff 

1 

0 

0 

Crewdson, J. 1). 

Syde, near Cheltenham 

1 

0 

0 

Crick, Thomas . 

Alcombe, Cross Road, Minehead . 

0 10 

0 

Cridlan, J, J. . 

Maisemore l^ark, Gloucester 

1 

0 

0 

Crutchley, P. E.. . . 1 

Limminghill Lodge, Ascot . 

1 

0 

0 

Cuming, A. P. . 

Moreton Hampstead, Devon . 

1 

0 

0 

Cundall, 11. M., I.S.O., F.S.A. 

Richmond Hill, Surrey 

1 

0 

0 

fCurre, E. 

Itton Court, Chepstow 


.. 


Currie, L. . . . . 1 

Minley Manor, Famborough, Hants 

1 

0 

0 


Dairy Supply Company 
(Ltd.) . . . . 

fDaniel, H. T, . 

Daniel, Thos. C. 

Darby, A. E. W. 

Darby, E. 

tDarell, D. . . . 

tDavenport, Rev. Geo. H. • 
(35) 


Museum St., Bloomsbury, London, 


W.C.9. 

1 

0 

0 

The Red House, Cannington, Bridg¬ 




water . . . . . 1 


,, 


Stuckeridge, Bampton, North 




Devon .... 

1 

1 

0 

Little Ness, Shrewsbury 

1 

0 

0 

Liscombe, Dulverton . 

1 

0 

0 

Hillfield House, Stoke Fleming, 




near Dartmouth 


• • 


Foxley, Hereford 


• • 









Sybrniptions. 


XXXI 


Name. 

Besidence. 

Sub¬ 

scriptions. 



£ 

s. 

d. 

fDavey, J. Sydney 

Brockym, Cury - Cross - Lanes, 





Cornwall .... 


,, 


Davey, Sleep, & Co. (Ltd ) . 

Excelsior Plough Works, Ply- 





mouth .... 

1 

0 

0 

David k David . 

Old Bank Chambers, 27, High 





Street, Cardiff .... 

1 

0 

0 

Davies, D. . . . 

The Borough Stores, College Street, 





Swansea ..... 

1 

1 

0 

Davis, F. L. . . . 

7, Bute Crescent, Cardiff 

1 

1 

0 

tDavis, H. J. . 

Sutton Montis, Sparkford, S.O., 





Somerset .... 


.. 


Davis & Co. 

75, George Street, Oxford . 

1 

0 

0 

Daw, J. E. 

Exeter ..... 

1 

1 

0 

Day and Sons (Ltd.) . 

Crewe ..... 

1 

0 

0 

fDeacon, W. S. . 

De Bertodano, B. 

Poynters, Cobham, Surrey . 
Cowbridge House, Malmesbury 

3, The Circus, Bath 

1 

0 

0 

De Blaquiere, Lord 

1 

0 

0 

De Hamel, E. . 

Middleton Hall, Tam worth . 

1 

0 

0 

Demuth, R. H. . 

..... . . 

1 

0 

0 

Dening, C. & Co. 

Chard, Somerset .... 

1 

0 

0 

Dennis, S. ... 

Latton, Cricklade, Wilts 

1 

0 

0 

Dennv, G. A. . 

. ...... 

1 

0 

0 

tDevas, H. G. . 

Hartfield, Hayes, Kent 


. , 


♦Devon, The Earl of . 

. Powderham Castle, Devon 

2 

0 

0 

♦Devonshire, Duke of 

Chatsworth, Derbyshire 

5 

0 

0 

Dickson and Robinson 

Cathedral Street, Manchester 

1 

1 

0 

tDigby, Lord . 

1 Miuterne, Cerne Abbas . 


, , 


Digby, F. J. B. Wingfield . 

: Sherborne ..... 

1 

0 

0 

tDobson, H. V. . 

j Perridge House, Shepton Mallet 




Dodington, R. M. 

j Horsington Park, Tcmplecombe 

1 

1 

0 

Donati, A. W. . 

. Estate Oflfire, Holnieote, Taunton 

1 

0 

0 

Dormer, Capt. C. W. C. 
Drummond, Col. F. D. W., 

1 Rousham, Oxford 

, 1 

1 

0 

0 

C.B.E. 

j Cawdor Estate Office, Carmarthen i 

1 

0 

0 

Drummond, H. W. , 

Board Room, L. k S.W.R., Water- ' 





loo Station, London 

; 1 

0 

0 

Duchesne M. C. 

Farnham Common, Slough, Bucks. 

I 1 

0 

0 

♦Duoie, Earl of . 

Tortworth Court, Falfield, R.S.O., 





1 Glos. ..... 

'i 2 

0 

0 

Dugdale, J. M. . 

i Llwyn, Llanfyllin, near Oswestry 

i 1 

0 

0 

Duncan, R. . . . 

Rhoose, near Barry 

’ 1 

0 

0 

Dunlop, I. M. . 

♦Dyke, Rt. Hon. Sir W. 

Avonhurat, Sneyd Park, Bristol 

1 

1 1 

1 

1 

0 

0 

Hart, Bart. 

Lullingston Castle, Eynsford 

2 

2 

0 

Eagle Range and Gas Stove 





Company (Ltd.) 

Clatherine Street, Aston, Birmingham 

1 

0 

0 

Eastwood, A. C. 

I.<eigh Court, Taunton . 

1 

0 

0 


(37) 











xxxii 


Subseriptiont. 


Xame. 

1 

Residence. 

Snb- 

■crlptiooB. 


1 

£ 8. d. 

♦fEastwood, J. E. 

' Gosden House, Bramley, Guildford 


Economic Fencing Company 

1 


(Ltd.) ^ . 

Billiter House, Billiter Street, 



London, E.C.3 .... 

1 0 0 

Eden, R. H. H« . 

Sherborne, Dorset 

10 0 

tEdgoumbe, Sir Robert 



Pearce .... 

' . . . . . . . 

.. 

fEdmondson, A. 

i Woodclose, Silverdale, Lancashire 

•. 

Edwards, A. P. . 

1 Gogs House, Wedmore, Somerset . 

1 1 0 

Edwards, C. L. Fry . 

The Court, Axbridge, Somerset 

1 0 0 

Edwards, W. H. G. . 

Butcombe Court, Wrington . 

1 0 0 

Eldridge, Pope & Co. . 

Dorchester. 

1 0 0 

Elliott, T. . 

Biddestone, Chippenham 

1 0 0 

Elton, B. A. . 

Clevedon Court, Somerset . 

1 0 0 

♦Elton, Sir E., Bart. . 

Clevedon Court, Clevedon 

2 2 0 

Enderby, IVIiss E. M. . 

Beckington, Bath 

1 1 0 

Ensor, T. & Sons 

Auctioneers, Dorchester 

1 0 0 

Errington, R. . 

Victoria Mills, Sunderland . 

1 0 0 

Esdaile, C. E. T. 

Cothelstone House, Taunton 

1 0 0 

Evans, H. M. Gl 3 mn . 

Plasissa, Llangennech, Carmar¬ 



thenshire .... 

1 0 0 

tEvan-Thomas, Commander I 


A. 

Caerwnon, Builth Wells, R.S.O. 

• • 

fEve, Mr. Justice 

Pullabrook, Bovey Tracy, South 



Devon . 

• • 

Evelyn, Mrs. 

Wotton House, nr. Dorking . 

1 0 0 

*tFalmouth, Viscount 

Tregothnan, Truro 

1 

Faringdon, Lord 

Buscot Park, Faringdon 

1 i 0 

tFarmer, S. W. . 

Little Bedwyn, Wilts , 

.. 

fFarwell, Capt. E. W. 

Queen’s Parade, Bath . 

.. 

Fastnut (Ltd.) . 

115, Newgate Street, London 

1 1 0 

Faudeb Phillips, H. 

Mapleton Stud, Edenbridge, Kent. 

1 0 0 

Fenton, A. D. . 

Maristow, Roborough, S. Devon . 

0 10 0 

Ferrand, G. F. . 

Morland Hall, Alton, Hants 

1 0 0 

Finlay, Col. Alexander 

Little Briokhill, Bletchley, Bucks . 

1 0 0 

♦Fitzgerald, Sir M., Bart., 


% 

(Knight of Kerry) . 

Buckland. Faringdon, Berks. 

2 0 0 

Fleming, J. Willis 

Stoneham Park, Eastleigh, Hants . 

1 0 0 

tFletcher, Lionel J. W. 

West Farleigh, Maidstone 

.. 

Flower, James . 

Chilmark, Salisbury 

1 0 0 

♦fForester, Capt. F. W. 

Saxilbye Park, Melton Mowbray . 

.. 

Forrest, Col. W. 

St. Fagan’s, Cardiff 

1 0 0 

Forster, J. C. . 

Clatfoi^ Mills, Andover 

1 0 0 

fFortescue, J. B. 

Boconnoc, Lostwithiel, Cornwall . 



(17) 






Subscriptions, 


XXXlll 


Name. 

Besidence. 

OUD- 

SOrtptiOllM. 



£ 

8. 

d. 

Foster-Harter, G. L. . 

Salperton Park, Compton Abdale, 





R.S.O., Glos. 

1 

0 

0 

Four Oaks Spraying Machine 

Four Oaks Works, Sutton Cold¬ 




Co. (Ltd.) 

field ..... 

1 

0 

0 

Fowler & de la Perrelle 

Porter’s Lane, Southampton 

1 

0 

0 

Fowler, J. & Co. (Ltd.) 

Leeds ..... 

1 

0 

0 

Fox, Brothers & Co. . 

Wellington, Somerset . 

1 

1 

0 

Fox, C. L, 

Rumwell Hall, Taunton 

1 

0 

0 

Fox, Mrs. A. . . . 

Brislington House, near Bristol 

1 

0 

0 

tFox, Robert 

Grove Hill, Falmouth . 


. . 


Fox, R. A. . . . 

Yate House, Yate, Glos. 

1 

1 

0 

Foxcroft, C. T.. M.P. . 

Hinton Charterhouse, Bath . 

1 

1 

0 

♦Fremlin, W. T. 

Milgate Park, Maidstone 

2 

0 

0 

Fry, A. M. . . . 

8, Zion Hill, Clifton, Bristol . 

1 

0 

0 

*Fry,F. J. . . . 

Cricket SI. Thomas, (liard . 

2 

0 

0 

’^Fry, J. S. & Sons (Ltd.) 

L^nion Street, Bristol . 

2 

2 

0 

tFuller, G. Pargiter . 

Neston Park, Corsham . 


.. 


Fuller, S. and A. 

Bath ....*. 

! 1 

0 

0 

Fursdon, E. S. . 

Hevers, Mont le Grand, Heavitree, 

1 




Exeter. 

t 1 

1 

1 

0 

(Calloway, J. . 

Sharcombe Park, Dindcr, Wells 

1 

1 

0 

Gardiner, Sons & Co. . . 1 

Nelson Street, Bristol . 

1 

1 

0 

Game, W, 

Aids worth, Northleach 

1 

1 

0 

Game, W. T. . . . I 

Aldsworth, Northleach. 

1 

1 

0 

♦Garratt, Lt.-Col. T. A. T. . * 

Bishop’s Court, Exeter 

' 2 

2 

0 

Garrett. W. 

Backwell Hill House, W^est Town, 





R.S.O., Somerset 

. 1 

0 

0 

Garton. Jas. . . . j 

Clarendon Park, Salisbury . 

1 

0 

0 

Gear, W. H. . . . | 

Bridge Street, Bath 

1 

1 

0 

*tGeorge, William E., J.P. i 

Downside, Stoke Bishop, Bristol 




Gibbins, T. . . . j 

Glyiifelin, Neath 

1 1 

1 

0 

tGibbons, H. , . . j 

Church Farm, Glutton, Bristol 

1 

, , 


Gibbons, P.F., J.P. . . 1 

Keynsham . . . . . i 


1 

0 

Gibbs, Major A. H. . . i 

Pytte, Clyst St. George, Exeter . j 

1 1 

0 

0 

♦tGibbs, G. A., M.P. . . 1 

Tyntosfield, Bristol . . . ' 


, , 


tGibbs, H. M. . . . i 

Barrow Court, Flax Bourton, Bristol 


, , 


Gibson, J. T. . 

Warren House Wrington 

1 

1 

0 

Gillingham, J. and Son . i 

Prospect House, Chard 

1 

1 

0 

tGladstone, J. . . . | 

Bowden Park, Chippenham . 


, , 


Glyn, Sir R. F., Hart, . | 

The Cross House, Fontmell Magna, 

1 




Shaftosbury .... 

1 

0 

0 

tGodman, C. B. . . | 

Woldringfold, Horsham 


. , 


Godman, J. • . . 1 

tGoldney, Sir Prior, Bart., | 

TheRaswells, Hascombe, Godalming 

1 

0 

0 

C.B.1 

Derriads, Chippenham . 


.. 


Gomer, W. . . .| 

Killerton Estate Office, Broad- 




1 

olyst, Exeter .... 

1 

0 

0 


(40) 













XXXIV 


Svbscriptmis, 


Name. 


Goodden, J. R. P. 
Goodman, A. & Co. . 

Gordon, G. H. . 

Goring, C. 
tGorringe, Hugh 
Grace, A. . 

Grant, C. E. 

Grant, W. J. 

Gray, R. . 

Greaves, R. M. . 
tGreenall, Mrs. C. E. . 

fGreenall, Sir G., Bart. 
Greenway, W. . 
Greenwell, Sir W., Bart. 
Greenwood, J. G. 
Gregor, 

Gregory, VV. 
tGuest, Lady Theodora 
Guille, II. C. de Stevens 
Guise, Sir W. P., Bart. 
Gunther, C. E. 


I ('ompton House, Sherborne . 
i Hammett Street, Taunton, and 
, Broad Street House,London, E.C. 
^ The Barn House, Shcrl)orne 
! Wiston Park, Steyning . 

’ Kingston-by-Sea, Brighton . 

. 39, Welsh Back, Bristol 
Bursar, King’s College, Cambridge. 

! Pentonville, Newport, Mon. . 

, The Estate Gffiee, Sherborne 
Wern, Portmadoc, North Wales 
The Manor, Carlton Scroop, 
Grantham .... 
j Walton Hall, Warrington 
HaLse, Taunton .... 

! Marden Park, Woldingham, Surrey 
’ CTaverton Down, Bath 
11, Sketty Road, Swansea . 
i Wollington, Somerset . 
i Inwoocl, Templecombe. 

' St. George, Caste), Guernsey 
Elmore Court, Gloucester 
I ''I’ongswood, llawkhurst. Kent 


Habgood, G. . . . 

Hall, A. C. 

♦Hambleden, Viscount 
fHambro, Sir Everard A. . 
Hancock, Rev. Prebendary F. 
Hancock, H. C. . 

Hancock, Mrs. R. D. . 
Harbottle, E. . 

Harding, C. . . . 

Harris, C. & T. & (b. (Ltd.) 
Harris, H. . . . 

Harris, J. M. . 

Harrison, D. . . . 

Harrison, McGregor & Co. . 
Haward, T. W.. 

Hawkins, A. W. Bailey 
tHaydon, Lt.-Col. W. H. . 
Hayes, F. J. . 
Heathooat-Amory, Sir I. M., 

Bart. 

( 40 ) 


Harley Lodge, Wirabome 
The Manor, Great Rolbright, 
Chipping Norton 
Greenlands, Henley-on-Thames 
Hayes Place, Beckenham, Kent 
The Priory, Dunster, Somerset 
The Court, Milverton, Taunton 
Halse, Taunton .... 
Topsham ..... 
Upton Grove, Tetbury . 

Bacon Curers, Caine, Wilts . 
Singleton Park Farm, Sketty, S.O., 
Glam. ..... 
Chilvester Lodge, Caine, Wilts 
The Grove, Tenby 
Leigh, Lancashire 
Manor End, Berkhamsted, Herts . 
Stagenhoe Park, Welwyn, Herts . 
Maidford, Malmesbury, Wilts 
West Pennard, Glastonbury . 

Hensleigh, Tiverton, Devon . 


Sub¬ 

scriptions. 

"£ S. d. 
1 0 0 

1 0 0 
1 0 0 
1 0 0 

1 6 0 
1 0 O 
1 0 0 
1 0 0 
1 0 0 


1 0 0 

1 0 0 

1 0 0 

1 0 0 

1 0 0 

1 0 0 

1 0 0 

1 i) 0 


1 0 0 

10 0 
5 0 0 

1 0 0 
1 0 0 
1 0 0 
1 0 0 
1 0 0 
I 0 0 

1 0 0 
1 0 0 
10 0 
1 0 0 
1 1 0 
1 0 0 

1 6 0 

1 0 0 










Svbscri'piions, 


XXXV 


Name. 


1 

Besidence. 


tHenderson, A. N. 

Heneage, Capt. R.N. . 
Henry, Lt.-Col. F. 

Heppel, E. M. . 

Hesse, F. W. . 

tHewiit, G. Southby. 

Higgins, B. . . . 

tHill, B. H. 

Hill, H. 

Hill, Major V. T. 

Hippisley & Sons 
Hippisley, R. J. B. . 
tHoare, Sir H. H. A,, Bart. . 
♦Hobhouse, Rt. Hon. H. 
tHoddinott, S. . 

Holland and Coombs . 

Holt Needham, O. N. . 
tHope, W. H. B. 
tHorner, Sir J. F. Fortescue 
Horton-Starkic, Rev. Preb. 

Le G. G. 

Hosogood, A. W. 

Hosegood, Obed., jun. 
tHoskins, R. J. . 

Hoskyns, H. W. P. . 

Houldsworth, A. F. . 
tHughes, A. E, . 

Humphries, Sidney 

Hunter, Sir Charles, Bart., 
tHurle J. G . . . 

Hurst and Son . 
fHylton, Lord . 


, Street Ashton House, Lutterworth 
, Parc le Breos, Penmaen, Glam. 

I Elrastree, Tetbury 
Camerton, near Bath . 

Bloomfield House, Bloomfield Road, 

Bath. 

I Bay, Son Hewitt, 22, Dorset 
Street. Lond<m, W.l 
Millhouse Farm, Ev(‘rere(‘eli 
. Uphill, Weston-super-Mare . 

: Paulton, near Bristol . 

Mendip Lodge, Langford, Bristol . 
j Wells, Somerset .... 

I Ston Easton Park, Bath 
i Stourhead, Zeals, S.O., Wilts. 

I Hadspen House, Castle Cary. 

! Worminster, Shepton Mallet 
i Bristol ..... 

* Barton Court, Colwall, near Malvern i 
Eastwood, East Harptree, Bristol . 

I Mells Park, Froine 

I Wellew Vicarage, Bath 
i Williton, Taunton 
' Dillington, Ilrainster 
! Beard Hill, Shepton Mallet . 

, North Perrott Manor, Crewkerne, 
Somerset .... 
j Widcombe, Kingsbridge, Devon . 
Wintercott, Leominster 
Eastfield Lodge, Wes t bury-on- 

Trym, Bristol .... 

1, West Eaton Place, London, S.W.l 
Brislington Hill, Bristol 
162, Houndsditch, London, E.l 
I Charlton, near Radstock 


Tbbotson, R. . . . 

^Ilohester, Earl of 
Imperial Live Stock Insu 
ranee Co. 

International Harvester Co 
(Ltd.) 

Ireland, A. C. . 

(36) 


The Hawthorns, Knowle, Warwick¬ 
shire . 

Melbury, Dorchester . 

17, Pall Mall, East, London, S.W.. 

80, Finsbury Pavement, London, E.C. 
Brislington Hill, near Bristol 


i Sub- 
. scriptioof. 

, T s. d. 

! 1 0 0 
; 1 0 0 
; 1 0 0 

I 1 0 0 


' 0 10 0 

1 1 0 
1 1 0 
I 1 0 0 

,10 0 

2 0 0 

10 0 
10 0 


1 1 0 
1 0 0 
0 10 0 


1 0 0 
1 1 0 


1 1 0 
10 0 

1 6 0 


1 0 0 
2 2 0 

10 0 

1 0 0 
1 1 0 






XXX VI 


Subscriptions. 


XAina. 

1 Betidenca. 

1 

Sub- 

soriptiont. 

Irvine, H. 0. . 

Southerndon, Bridgend, Glam. 

£ 8 . d. 
10 0 

♦Islington, Lord 

Hartham Park, Corsham 

2 0 0 

♦Ismay, J. H. . 

Iwerne Minster, Blandford, Dorset 

2 0 0 

Jackman, Percy 

Pulteney Hotel, Bath 

10 0 

Jackson, Sir H. M., Bart. 

Llantillio Court, Abergavenny 

10 0 

James, S. ... 

Ham Farm, Shepton Mallet . 

1 0 0 

Jardine, E., M.P. 

The Park, Nottingham. 

1 1 0 

^armain, T. M. . 

Haseley Iron Works, Tetsworth 

1 1 0 

Jenkins, D. . . . 

Flemingston Court, Cowbridge, 
Glam. . . . . 

1 0 0 

Jenkins, E. . . . 

c /o F. Capern, Lewin’s Mead, Bristol 

1 0 0 

• Jenkins, Captain Vaughan . 

St. Winifreds, Combe Down, Bath 

10 0 

’♦Jersey, Earl of 

Middleton Park, Bicester, Oxon . 

2 0 0 

tJervoise, Mrs. B. A. L. 
Jervoise, F. H. T. 

Herriard Park, Basingstoke . 
Herriard Park, Basingstoke . 

1 i 0 

Jeyes* Sanitary Com¬ 

pounds Company . 

Cannon Street, London, E.C.4 

10 0 

John, E. ... 

Cowbridge, Glamorgan 

110 0 

Jones, T. S. . . . j 

Frondez, Rad}^’, Cardiff . . I 

10 0 

1 

Keeling, G. . . . 

North Hill Farm, Dunkerton, Bath 

1 0 0 

Kekewich, T. H., J.P. 

Peamore, Exeter. 

1 0 0 

Kell & Co. 

Gloucester ..... 

1 0 0 

Kelly. Col. A. L. 

Cadbury House, Wincanton, 
Somerset .... 

1 0 0 

Kelway, W. . 

Huish Episcopi, Langport . 

1 1 0 

fKemp, L. J. . 

Kennaway, Rt. Hon. Sir 
J. H., Bart., M.P. . 

Maer, Exmouth .... 

Escot, Ottery St. Mary . 

110 

Kennaway, J. 

Escot, Ottery St. Mary 

10 0 

♦Keyser, C. E. . 

Aldermaston Court, Reading 

2 0 0 

King and Sons, R. 

Milsom Street, Bath 

1 1.0 

King, W. E. M. . 

Donhead Lodge, Salisbury . 

10 0 

Knight, S. J. . 

Walnut Farm, East Dundry, near 
Bristol ..... 

1 0 0 

tKnollys. C. R. . 

Knox, E. . . 

Weekley, Kettering 

Kilmersdon, Bath 

1 i 0 

IKruse, W. . . . 

Pcrran Bay House, Perranporth, 
Cornwall..... 
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Subaariptimis, 


xxxvii 


Name. 

Besidenee. 

8nb- 

scriptions. 



£ 

8. 

d. 

tLake. C. 

Oakley, Higham, Kent 




I^ne, A. J^. . 

Arthur s (Mub, St. James’s, London 

1 

0 

0 

♦Lansdowne, Marquis of 

Bowood, Caine .... 

2 

0 

0 

Larkworthy, E. W. . 

Messrs. J. L. Lark worthy & Co., 





Worcester .... 

1 

0 

0 

tLatham, T. . . , 

Dorchester, Oxon 


, . 


Lawes, Algernon (Ltd.) 

203, Hornsey Road, London, N.7 . 

1 

1 

0 

l.ear, H. H. . 

Estate Office, Easton Park, Sullolk 

1 

0 

0 

Lee, Major-Gen. H. H. 

The Mount, Dinas Powis, Cardiff . 

1 

0 

0 

Leeder, E. H. . 

Mount Pleasant House, Swansea 

1 1 

0 

0 

Legard, A. G. . 

Brow Hill, Batheaston, Bath 

1 

0 

0 

Lennard, Sir H., Bart. 

Wickham Court, West Wickham, 

! 




Kent ..... 

1 

0 

0 

Lethbridge, Charles . 

Carlton Club, London, S.W 

1 

0 

0 

Leverton, W. A. 

Columb John Farm, Stoke Canon, 





Exeter ..... 

1 

0 

0 

Leverton, W. . . 

Woolleigh Barton, Beaford, North 





Devon ..... 

0 

10 

0 

Lewis, Col. 11. . 

Green Meadow, near Cardiff . 

1 

1 

0 

Lewis, Wm. and Son (Ltd.) . 

Herald Office, Bath 

1 

0 

0 

tLey, John Henry 

Trehill, Exeter .... 


. . 


fLeyland, C. J. . 

Haggerston Castle, Beal, North- 





I umberland .... 




Liddell, Capt. C. 0. . 

1 Shire Newton Hall, Chepstow 

1 

1 

0 

Liddon, E., M.D. 

j Silver Street House, Taunton 

1 

0 

0 

Lipscomb, Godfrey 

1 Margam Park, Port Talbot . 

11 

0 

0 

Lister, R. A. & Co. (Ltd.). 

j Dursley, Glos. .... 

; 1 

1 

0 

tLister, J. J. . 

Waminglid Grange, Haywards 

1 




Heath ..... 

j 

, , 


Llewellyn, Lieut.-Col. A, 

! Writtenhall, Bewdlcy, Worcester- 





i shire ..... 

1 

0 

0 

Llewellyn (-apt. Llewellyn, 





T. E. 

j Hackwood, Basingstoke 

i 1 

0 

0 

♦Llewelyn, Sir J. T. D., Bart. 

Penllergaer, Swansea . 

2 

2 

0 

Lloyd, J. C. . 

♦tLong, Rt. Hon. Walter H., 

Dinas, Brecon .... 

1 

0 

0 

M.P. 

Rood Ashton, Trowbridge . 


, . 


Long, CJol. William , . 1 

Woodlands, Congresbury, Somerset 

1 

0 

0 

Tx)ng, W. F. . . 1 

New Barnes Farm, Bromyard 

1 1 

0 

0 

Tx)ngrigg, G. E. . | 

Weston T^ea, Bath 

! 1 

0 

0 

Lopes, Sir H. Y. Buller, Bart. 

Maristow, Roborough, Devon 

1 1 

0 

0 

Loram, Brothers 

Cathedral Dairy, Exeter 

11 

1 

0 

Lovelace, T. . . . 

Bratton Court, Minehead, Somerset 

1 

0 

0 

Lubbock, Major G. 

Greenhill, Warminster, Wilts 

! 1 

0 

0 

tLutley, J. H. . 

LuttreU, Capt. A. F. . 

Brockampton, Worcester 

Court House, East Quantoxhead, 


•• 


Bridgwater .... 

1 

0 

0 

Luttrell, Claude M. F. 

Benmead, Box, Wilts . . . j 

1 

1 

0 
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Smscriptions, 




Name. 

1 

j Beeideace. 

Sub¬ 

scriptions. 


I 

£ 

s. 

d. 

MacGregor,Brigadier-Gcneral, 





W. 

Clavorton Rectwry, Bath 

1 

0 

0 

Macdonald, H. L. S. 

Avondale, Batliford, Bath . 

1 

0 

0 

Major, H. J. and C. (Ltd.) . 

Bridgwater .... 

1 

0 

0 

fMansell, A. E. . 

Mount Vernon, Melton Mowbray, 





Tasmania .... 


., 


Marcus, M. . . . 

High Trees, Redhill, Surrey . 

1 

0 

0 

Marfell, R. H. . 

Great House Farm, Llangeview,Usk 

1 

0 

0 

Marshall, L. H. 

Chippenham .... 

1 

0 

0 

Marshall, Sons & Co. (Ltd.). 

Britannia Iron Works, Gainsborough 

1 

0 

0 

Martin, E. G. Bromley 

Ham Court, Upton-on-Severn 

1 

0 

0 

Martin, J. . . . 

Martin, L. J. (Associated 

Thorverton, R.S.O., Devon . 

1 

0 

0 

Manufacturers’ Assn.) 

72-80, Mansell Street, Aldgate, 





London, E.l . 

1 

0 

0 

Martin and Carnes 

Taunton ..... 

1 

1 

0 

Martyn, G. . . . 

Tremeddan, Liskeard, Cornwall 

1 

1 

0 

Mason. F. F. . 

Massey-Harris Co. (Ltd.), 

Swansea ..... 

1 

0 

0 

(C. W. Dawkins, General 
Manager) 

54 & 55, Bunhill Row, London, 





E.C.I. 

1 

0 

0 

Masters, A. . . . 

1 Kynoton, Thornbury, (Bos. . 

1 

0 

0 

Mathews, Ernest . . i 

1 Little Shardeloes, Amersham, 





Bucks ■ . 

1 

0 

0 

Mathews, E. R. Norris, ; 





F.R.Hist. Soc. . . 1 

Central Library, Bristol 

] 

0 

0 

Maule, Major-Gen. H. B. 

2, Penn Lea Road, Newbridge Hill, , 





Bath . . . . . 1 

1 

0 

0 

Meager, F. F. . 

Melbourne House, Swansea . . i 

1 

0 

0 

Meddick, William G. . 

11, Great Stanhope Street, Bath . ! 

1 

0 

0 

Membery, R. . 

37, Southgate Street, Bath . . j 

1 

0 

0 

Merry, Richard . 

Methuen, General Lord; 

Goulds, Broadclyst, Exeter . . , 

i 

0 

10 

0 

C.B., C.M.G. . 

Corsham Court, Wilts . 

1 

0 

0 

Mildmay, Capt. C. B. St. J. . 
tMildred, G. B. . . . i 

Millbank, Sir Powlett i 

Hallam, Dulverton 

1 

0 

0 

0. J., Bart. 

Norton Manor, Presteign 

1 

0 

0 

Miller-Hallett, A. 

Goddington, Chelsfield, Kent 

1 

1 ^ 

0 

Mills, B. W. . 

31, Cambridge Place, Paddington, 





London, W. .... 

1 

0 

0 

Mitchell, Mrs. C. L. . 

Highgrove, Tetbury 

1 

0 

0 

Molassine Co. (Ltd.) . 

East Greenwich, London, S.E. 

1 

0 

0 

Moody, C. ... 

Maisemoor, Evercreech 

1 

0 

0 

Moore-Gwyn, J. E. 

Duffr 3 m, Neath, Glamorgan . 

1 

0 

0 
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Subscriptions, 


XXXIX 


Name. 

Residence. 

Sub- 

•eriptioni. 



£ 

s. 

d. 

fMoore, H. F. . 

Renee House, 48, Dulwich Road, 





Ilcrnc Hill, S.E;24 . 


,, 


Moore-Stevens, Col. R. A. . 

Winscott, Torrington, Devon 

1 

0 

0 

Morant, Lady, K. F. . 

Brokenhurst l^ark, Hants 

1 

0 

0 

Morel, C. E. . 

1 . . . . . . . 

1 

0 

0 

♦Moreton. Lord . 

Sarsden T^odge, Chipping Norton . 

2 

2 

0 

*Morloy, Earl of 

Saltram, Plympton, Devon . 

2 

0 

0 

♦Morris, C. . . . 

Higlifield Hall, St. Albans . 

2 

0 

0 

Morris and Griffin (LtiJ.) 

Maindee, Newport, Mon. 

1 

1 

0 

Morris, Sir R. A., Bart. 

Sketty Park, Swansea . 

' 1 

0 

0 

Morris, Son and Peard 

Auctioneers, North Curry, Taunton 

1 

0 

0 

Morrison, Major .L A., D.S.O. 

Berwick House, Hindon, Salisbury 

i 1 

0 

0 

fMorrison, J. A. 

Basildon J^ark, Reading 


. . 


^ount-Edgcumbe, Earl of . 

Mount Edgcumbe, Devonport 

i 1 

1 

0 

tMucklow, E., J.P. . 

Woodhill, Bury, Lancashire . 

' 

. . 


Mimn, F. . 

Dumballs Road, Carditf 

1 1 

0 

0 

Muntz, F. E. . . . 

Uiuberslade, Hockley Heath, War¬ 

i 




wickshire .... 

1 

0 

0 

Muntz, Capt. J. 0. 

Foxhanis, llorrabridge, S. Devon . 

1 

0 

0 

Murray-Anderdon, H. Edwd, 

flenlade House, Taunton 

1 

1 

0 


Napier, H. B, . 

Ashton Court Estate Office, Long 




Ashton, Bristol 

1 

1 

0 

N'agle, D. T. . 

, London, Glouec'ster and N. Hants 





Drug Co.(Ld.), 25, Whatley Road, 
Clifton, Bristol 

1 

0 

0 

Neal, J. F. . . 

: Kingsdon, Taunton 

1 

0 

0 

Neelcl, Sir A. D., Bart., C.B. 

, Grittleton, Chippenham 

1 

0 

0 

Nelder,C. W. . 

Carnarvon Arms, Dulverton, 





Somerset .... 

0 

10 

0 

i’Nevillo-Grenville, Robert . 

Butleigh Court, Glastonbury 


, , 


New, 11. G. 

! (^niddock, Cullompton, Devon 

1 

0 

0 

Newington, C. . 

Newman, Sir R. H. S., Hart. 

i Oakovcr, Ticehurst, Sussex . 

1 

0 

0 

M.P., D.L. . 

'Mamhead Park, near Exeter . ' 

1 

1 

0 

Nicholetts, E. C. 

1 The Lons, Bitton, Gloucestershire 

1 

0 

0 

Nichols, G. . . . 

Nitrogen Fertilisers (Ltd.) . 

1 49, Broad Street, Bristol 

Wineliester House, Old Bond Street, 

1 

0 

0 

London, E.C.2 

1 

0 

0 

Nix, J. A. 

i Tilgate, Crawley, Sussex 

i 1 

1 

0 

Nixon, W. . . . 

The University, Bristol 

1 1 

0 

0 

^Normanton, Earl of . 

j Somerley, Ringwood . 

2 

0 

0 

North, G. F. . 

; Stratfield Saye, Mortimer, R.S.O., 





Berks. ..... 

1 

0 

0 

^Northumberland, Duke of 

Albury Park, Guildford 

2 

0 

0 


(3o) 









xl 


Suhacriptions. 


Name. 


Beeidence. 

Sub- 

foriptions. 

- “ 


— - 

£ 

8. 

d. 

Oakey, G. 

, 

Brittleware Farm, Charlwood, 





Surrey ..... 

1 

0 

0 

tO’Hagan, Lord 

. 

Pyrgo Park, Havering Atte Bower, 






Romford, Essex 


. , 


O’Halloran, Miss P. . 


Fairwood Lodge, Killay, R.S.O., 






Glam. ..... 

1 

0 

0 

Osmond and Son 

• 

Grimsby ..... 

1 

0 

0 

Paget, A. B. 


Bathwick Estate Office, 100, 





Sydney Place, Bath. 

1 

0 

0 

Paget, L. C. 


Middlethorpe Hall, Yorks 

1 

0 

% 

♦Paget, Sir Bichard, Bart. 


9, King’s Bench Walk, Temple, 






London ..... 

2 

0 

0 

Palmer, Brigadier-General, 





G. LI., M.P. . 

. 

Lackham, Lacock, Wilts 

1 

0 

0 

tPalmer, R. 

. 

Lodge Farm, Nazeing, Waltham 






Cross, Essex .... 


, , 


Palmer, W. H. 


York Buildings, Bridgwater . 

1 

0 

0 

fParker, Hon. Cecil 

, 

The Grove, Corsliam, Wilts . 




Parker, F. J. 


Plymouth Street, Swansea . 

1 

0 

0 

Parmiter, P. J. & Sons 

. 

Tisbury, Wilts .... 

1 

0 

0 

Parry-Okeden, Lieut.-Col. 




U. E. P. 

. 

Tumworth, Blandford . 

1 

0 

0 

fParsons, J. D. Toogood 


Grasmere, East Hoathley, Sussex 


. . 


•fParsons, R. M. P. 

. 

1 Misterton, Crewkeme . 


, , 


Pass, A. D. 


Manor House, Wootton, Fitzpaine, 






Charmoulh, Oorset 

] 

0 

a 

Peaeock, W. 


3, Buckingham Gate, London 

1 

1 

a 

Pearce, S. & Co. 


46a, Market Street, Manchester 

1 

0 

0 

Pearse, T. C. 


Leigh Farm, Dulverton 

1 

0 

a 

Peel, Viscount . 


52, Grosvenor Street, London, W. 

1 

1 

0 

Pember, G. H. . 


«•••«•• 

1 

0 

0 

Penberthy, Professor J. 


Dean Hall, Newnham, Glos. . 

1 

0 

0 

Pendarves, W. Cole 


Pendarves, Camborne, Cornwall . 

1 

1 

0 

Pennefather, de F., M.P. 


Kinnersley Castle, Hereford 

i 1 

0 

0 

Pepper. W. F. . 


Redlyncli Park, Bruton 

1 

0 

0 

Perkins, Col. E. K. 


Shales, Bitterne, Hants 

1 

1 

0 

Petherick, R., jun. 


Acland Barton, Landkey, Barn¬ 



- 



staple . . . . . j 

0 

10 

0 

Fetters (Ltd.) 


Yeovil. 

1 

0 

0 

Pettifer, T. & Co. 


Eydon, Banbury 

1 

0 

0 

Phillips, F. 


Nantcoch, Newport, Mon. 

1 

1 

0 

Phillips, G. 


The Gaer, Newport, Mon. 

1 

0 

0 

Phillips, L. R. . 


1 

1 

0 

Piggott, Brothers & Co. 


220, 222, 224, Bishopsgate Street, 






Without, London, E. C. . 

1 

0 

a 
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Name. 

Residence. 

Bub- 

•criptioni. 



£ 

B. 

d. 

Pike, C. A. . . . 

Chilean Nitrate Committee, Friar’s 





House, 39-41, New Broad 
Street, London, E.C.2. 

1 

0 

0 

tPinney, R. W. P. . 

' Sutton Veny, Warminster 


. . 


tPitt, W. . . . 

South Stoke House, Bath 




Plumptre, H. F. 

i Goodnestone, Dover 

1 

0 

0 

*Pl 3 n 2 iouth, Earl of 

; Hewell Grange, Bromsgrove . 

4 

0 

0 

Poole, Mrs. A. R. 

King’s Hill, Dursley 

1 

1 

0 

Pope, Alfred 

Dorchester .... 

1 

0 

0 

Pope, John 

! Nowers, Wellington, Somerset 

1 

0 

0 

Popham, H. L. 

Hunstrete House, Pensford, Bristol 

1 

0 

0 

Porter, W. J. H. 

Glendale Farm, Wedmore 

1 

0 

0 

tPortman, Hon. C. B. 

Goldicote, Stratford-on-Avon 


, . 


Portman, Hon. Mrs. C. B. . 

Goldicote, Stratford-on-Avon 

1 

0 

0 

♦Portman, Viscount . , 

Bryanston, Blandford . 

5 

0 

0 

I*owell, G. E. . 

8. Osborne Road, Clifton, Bristol . j 

1 

0 

0 

Powell, (i. F. . 

10, Beaufort West, Bath 

1 1 

0 

0 

Price, Owen 

Nantyrharn, Cray, Brecon 

! 1 

0 

0 

Prichard, H. L. . 

Penmaen, R.S.O., Glam. 

1 

0 

0 

Pritchard, D. F., J.P. 

Crumlin Hall, Crumlin, Mon. 

1 

1 

0 

Proctor, H. and T. (l.td.) 

Cathay, Bristol .... 

; 1 

1 

0 

Proudfoot, Wj , 

1 Wood bournes Hou.st‘, Sheptou Mallet 

j 1 

0 

0 

Pullen, James 

Lapdown Farm, Tormarton, 

1 




1 Gloucester .... 

1 

0 

0 

fPurgold, A. D. . • 

Ebna Lodge, Gobowen, Salop . | 

1 

1 

1 

• • 


Quantoclc Vale Cider Co. 

North Petherton, Bridgwater 

1 

0 

a 


! 


I 


♦fRadnor, Earl of 
tRansome, B. C. 

Bawlence, Ernest A. . 

i Longford Castle, Salisbury . 

* Orwell Works, Ipswich 

Newlands, Salisbury . 

1 

0 

a 

Rawlence, Capt, G. Norman 

1 Salisbury ..... 

1 

0 

0 

Bead, B. . 

Church Farm, Cam, Dursley, 
Gloucester .... 

1 

0 

0 

Beeves, Robert and John, 
and Son 

' Bratton Iron Works, Westbury, 
Wilts . . . . . J 

1 

0 

0 

Remnant J. F., M.P. 

! The Grange, Hare Hatch, Twyford 

1 

0 

O' 

Richardson, Rev. A. . 

1 Bath and County Club, Bath 

0 10 

0 

Riley, J. L. & A. 

I The Iweme, near Ledbury . . j 

1 

0 

0 

Robins, J. ... 

i High Bray, South Molton 

1 

0 

a 

Robins, W. &. H. V. . 

1 Gratton Barton, High Bray, South 
. Molton • . . . . 

1 

0 

0 
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Subscriptions, 


Name. 

• 

Residence. 

Sub- 

Bcriptione. 

■ 


£ 

s. 

d. 

Robinson, E. S. & A. (Ltd.) 

Redcliffe Street, Bristol 

1 

1 

0 

Robinson, John & Co. 

j Bristol ..... 

1 

1 

0 

Roe, W. J. 

West Pennard, Glastonbury . 

1 

0 

0 

Rogers, E. P. . 

Trcgye, Pcrranwell, Cornwall 

1 

0 

0 

Rolleston, S. V. 

Saltford House, Saltford, Bristol . 

1 

0 

0 

Rolleston, Col. V.. J. P. 

Saltford House, near Bristol . 

1 

1 

0 

Roundway, Lord 
Rouse-Boughton, Sir W. 

Roundway Park, Devizes 

1 

0 

0 

St. A., Bart. . 

Downton Hall, Ludlow 

1 

0 

0 

Rouse-Boughton, Lady 

Down ton Hall, Ludlow 

1 

0 

0 

Rowlands, P. S. 

The Laurels, Stangennith, Reynold- 





stun, S.O., Glam. 

1 

1 

0 

Rowliffe, E. L. . 

Royal Guernsey Agricul¬ 

Hall Place, Cranleigh, Guildford . 

1 

1 

0 

tural and Horticultural 
Society .... 

Guernsey ..... 

1 

0 

0 

Ruston, Proctor & Co, (Ltd.) 

Lincoln ..... 

1 

0 

0 

Rutherford, J. A. 

Highclere Estate Office, Newbury, 





Berks ..... 

1 

0 

0 

Saillard, P. . . . 

Buchan Hill, Oawley, Sussex 

1 

0 

0 

“^St. Germans, Earl of 

St. Germans, (yornwall . 

2 

0 

0 

tSalmon, H. C. . 

; North Field, Bridgwater 

i 

. . 


Salter, Benjamin 

Newlands, Broadclyst, Exeter 

1 1 

0 

0 

Salter, T. . 

Beare Farm, Broadclyst, Exeter 

! 1 

0 

0 

Samuelson, Ernest 

' Bodicote Grange, Banbury . 

1 1 

1 

0 

Sanders, Lt. -Col., R. A,, M.P. 

, Barwick House, Yeovil 

1 

0 

0 

Sandys, Capt. G. J. . 

Hatherleigh House, Weston-super- 





Mare ..... 

1 

1 

0 

Sanford, Col. E. C. A., C. M.G. 

i Nynehead Court, Wellington, Somt. 

1 

0 

0 

Sanford, H. S. J. A. . 

» The Court House, Middlehill, 





Broadway, Worcestershire 

1 

0 

0 

Sankey, R. I. . 

; Queen Anne Mansions, St. James’s 





Park, London, S.W. 

1 

0 

0 

fScott, T. ... 

tSeaton, Lord . 

Beechwood, Plympton, Devon 




Senior and Godwin 

' Auctioneers, Stunninster Newton, 





Dorset ..... 

1 


0 

tShaw-Stewart, Walter R. . 

! Hayes, Shaftesbury 


. . 


’^Shelley, Sir John, Bart. 

1 Shobrooke Park, <5rediton 

2 

2 

0 

Shelley, CJapt. J. F. . 

' Posbury House, near Crediton 

1 

0 

0 

Sheppard, P. C. 0. 

1 Dunraven Estate Office, Bridgend, 





Glam. ..... 

1 

1 

0 

tSherston, C. J. T. 

j Harewood, Leeds 


,. 


♦Sidmouth, Viscount . 

1 Upottery Manor, Honiton 

2 

0 

0 

Sillifant, A. 0. . 

dhilm Leigh, Stoke Canon, Exeter . 

1 

0 

0 
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tiubscripltons. 


xliii 


N»me. I aesidence. 8crfp“tmii». 




£ 

s. 

d. 

*Simpson, Charles (Hew- 





thorn & Co.) 

Walton Lodge, Broxbourne, Herts . 

2 

0 

0 

Simpson, F. C. . 

Ma 5 rpool, Churston Ferrers, R.S.O., 





S. Devon .... 

1 

0 

0 

♦Singer, W. M. G. 

42, Charles Street, Berkeley Square, 





London, W.l 

2 

0 

0 

Skinner, G. C. . 

Pound, Bishops Lydeard 

1 

0 

0 

Skyrmo, J. H. . 

Madli'y, Hereford 

1 

0 

0 

Slatter, J. ... 

Paxford, Caiiipden, S.O., Glos. 

1 

0 

0 

Smart, G. E. . 

Combe Hay Manor, Bat li 

1 

1 

0 

Smith, A. J. . 

Brooklea, St. Atine's Park, Bristol 

1 

0 

0 

Smith, C. C. F. 

Perfect Dairy ^lachines (Ltd.), 105, 





Middle Abbey Street, Dublin 

1 

0 

0 

Smith, J. . 

Monkton, Hereford 

1 

0 

0 

tSmith.J. W. . 

Thinghill Court. Hereford 




Smith, Hon. Mrs. Murray . 

Gumley Hall, Market Harborough 

1 

0 

0 

tSmith, S. Lee . 

Larkfield, Maidstone 




Smyth, Hon. G. N. 

Ashton Court, Bristol . 

1 

0 

0 

Smyth, P. ... 

' Broford, Dulverton 

1 

0 

0 

Smyth-Richards, G. C. 

' Filleigh Lodge, South Mol ton 

1 

0 

0 

♦Somerset, Duke of . 

1 Maiden Bradley, Bath . 

2 

0 

0 

Somerset Trading Co. (Ltd.). 

Bridgwater .... 

1 

1 

0 

fSoraerville, A. F. 

! Hinder House, Wells, Somerset 


. . 


South wood, J. W. 

Spear Brothers and Clark 

i 1, St. Peter's Terrace, Twerton, Bath 

1 

0 

0 

(Ltd.) 

fSpcarman, Sir J. L. E., 

I Southgate Street, Bath 

1 

0 

0 

Bart. .... 

..... 




Spencer, F. . . . 

Spencer, W. C. . . 

! Pondsraead, Oakhill, Bath 
j Manor Farm, Hiilfield, Cattistoek, 

1 

1 

0 

Dorset ..... 

1 

0 

0 

Spicer, Capt. 

I Spye Park, Chippenham 

1 

0 

0 

Spicer, Lady M. 

, Spye Park, Chippenham 

1 

0 

0 

Spillers and Bakers (Ltd .) . 

' Cardiff ..... 

1 

1 

0 

Spratts’ Patent (Ltd.) 

1 24 and 25, Fenchurch Street, 
City, London, E.C..1 . 

1 

0 

0 

♦fStanley, E. A. V". . 


, , 


Stevens, R. N. . 

Woodham Hall, Woking, Surrey . 

1 

0 

0 

Stewart, Rev. H. J. . 

The Vicarage, Cockett, Glam. 

1 

0 

0 

Stilgoe H. W. . . . ; 

The Grounds, Adderbury, near 





1 Banbury, Oxon 

1 

0 

0 

Stoddart, F. . 

Manor House, Walton, Clevedon . 

1 

1 

0 

Stotfell, W. M. . 

Fairfield, Newbridge Hill, Bath 

1 

1 

0 

Storrar, J. I. . 

Hamilton Estate Offict', The Palace, 





Hamilton . , . . 

1 

0 

0 

Stothert, Sir P. K. 

Bradford-on-Avon, Wilts 

1 

0 

0 

fStrachie, Lord . 

Sutton Court, Pensford, Somerset . 


, , 


Strafford, Earl of 

Dancem Hill, Barnet . 

1 

0 

0 

Strangway^, Hon. H. B. T. 

Shapwick, Bridgwater 

1 

0 

0 
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Stibscriptions. 


Name. 

Residence. 

Sub¬ 

scriptions, 


j. _ ... . 

£ 

8. 

d. 

Stratton, Richard 

. I The Duffryn, Newport, Mon. . i 

1 

0 

0 

Stride, T. 

. : Stanley House, Camden Road, Bath | 

1 

0 

0 

Strode, G. S. S. . 

. ! Newnham Park, Pl 3 nnpton . 

1 

0 

0 

Stucley, H. V. G. . 

Billhead, Bideford, North Devon . ' 

1 

0 

0 

Studdy, T. E. . 

. 1 Mazonet, Stoke Gabriel, Totnes . ; 

1 

0 

0 

Studley, J. Im. . 

. j Toller Fratrum, Maiden Newton . j 

1 

0 

0 

♦Sutton, E. P. F. . . 

. ; Sidmouth Grange, near Reading . • 

2 

2 

0 

♦Sutton and Sons 

. , Seedsmen, Reading 

2 

2 

0 

Swansea, [jord . 

. , Singleton, Swansea 

1 

1 

0 

Swanwiok, Bruce 

. R. A. College Farm, Cirencester 

1 

0 

0 

Symons J. & Co. (Ltd.) 

. The Plains, Totnes 

1 

1 

0 


I 


Tangyes (Ltd.) . 

Cornwall Works, Birmingham 

1 

0 

0 

Tapp, David James . 

Knaplock, Winsford, Dulverton . 

1 

0 

0 

Tasker W. & Sons (J^td.) 

Waterloo Ironworks, Andover 

1 

1 

0 

Tate, J. A. 

Fairfield, Wells, Somerset 

1 

0 

0 

Tatem, W. J. . 

1 The Cburt, St. Fagan’s, Glam. 

1 

0 

0 

Taverner, G. E. 

Budlake, Devon .... 

1 

0 

0 

Taylor, A. H. W. . 

8 , New Bond Street, Bath 

1 

0 

0 

tTaylor, George 

Cranford, Hounslow, W. 




Taylor, H. W. . 

1 Showlc Court, Ledbury, Hereford . 

1 

0 

0 

tTazewell, W. H. 

Manor House, Taunton 




♦Temple, Earl . 

i Newton St. Loe, Bristol 

2 

2 

0 

Templeman, G. D. 

Hambridge, Curry Rivell, Taunton 

1 

0 

0 

Thomas, Sir Griffith . 

1 Court Herbert, Neath . 

1 

0 

0 

Thomas, I. . . . 

1 Ely Farm, Cardiff 

1 

0 

0 

Thomas, J. . . . 

Velindre, Kidwelly, Carmarthen¬ 





shire ..... 

1 

1 

0 

Thomas-Stanford, C., M.P. . 

' Preston Manor, Brigliton 

1 

0 

0 

Thomas & Evans & John 





Dyer (Ltd.) . 

Swansea ..... 

1 

0 

0. 

Thompson, C. F. 

; Camerton, Bath .... 

i 1 

1 

0 

Thorley, J. . . . 

Wood Hall, Shenley, Herts . 

: 1 

0 

0 

Thome, J. G. . 

. Horridge, Romansleigh, S. Molton. 

0 

10 

0 

Thornton, W. A. 

lx>ck, Partridge Green, Sussex 

, 1 

0 

0 

Thresher, E. B. . 

; Corfe Hill, Weymouth . 

1 

0 

0 

Thurlow, G. R. . 

Stowmarket .... 

1 

0 

0 

Tidswell, R. J. . 

: Haresfield Court, Stonehouse, Glos. 

1 1 

0 

a 

Tillard, Rear-Admiral P. F. 

Alford House, Castle Cary 

! 1 

0 

0 

Timmins, T. B. 

24, Green Park, Bath . 

1 

0 

0 

Tipper, B. C., and Son 

' Balsall Heath, Birmingham . 

1 

0 

0 

Titt, J. W. 

1 Implement Works, Warminster 

: 1 

0 

0 

Toogood, E. K. . . . 1 

1 Messrs. Toogood & Sons, South¬ 

! 




ampton ..... 

1 1 

0 

0 

Trafford, G. R. . 

j Hill Court, Ross, Herefordshire 

1 1 

1 

0 

♦Tredegar, Viscount . . ' 

1 Tredegar Park, Newport, Mon. 

1 2 

2 

0 
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Svhscrvptions. 
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Name. 


Besidence. 


Treffry, 1. de C. 
Trelawney, J. S. 
fTremaine, W. H. 
Tremayne, Col. W. F. 
Treowan, Lord 
Troup, Alan C. . 
Troyte, H. A. 

Troyte, Major H. A. . 
Trump, W. 

Tucker, H. 

Tucker, M. & Co. 
tTudway, C. C. . 
Tumor. Lt.-Col. W. W. 


. Penarwyn, Par Station 
. Harewood, Buckfastleigh, Devon . 
. Sherborne, Northleach, Glos. 

. Carclews, Perran ar Worthal, Truro 
. I Llanarth (^ourt, Raglan, Mon. 

. j Doddean, Salisbury 
. I Huntsham Court, Bampton, Devon 
. Slindon, Arundel, Sussex 
. Borough Farm, Broadclyst, 
j Exeter ..... 
. 1 Sutton Montis, Sparkford, Bath . 
. , Broad Quay, Bath 
. The Cedars, Wells, Somerset . 

. Pinkney Park, Chippenham . 


Unite, John (Ltd.) 


. ; 291, Kdgware Road, London, W.2 


tVacher, E. P. . 
Vaughan, Rev. Preb. 
Vaughan, W. 1. 
Veitch, P. 
tVerulam, Earl of 
Vine & Co. (Ltd.) 
Vivian, Miss 


, j Cowfold Lodge, Cowfold, Sussex 
. I The Rectory, Wraxall, Somerset 
. I 9, Queen’s Place, Cardiff 
. j Exeter .... 

. i Gorhambury, St. Albans 
. Comhill Chambers, Swansea. 

. Clyne, Blackpyl, S. Wales 


Waide, W. and Sons . 
Wainwright, C. Donald . 
Waldegrave, Earl 
♦Waleran, Lord 
Walker, E. G. F. 

Walker, H. . . . 

Wallis and Stevens 
Wallop, Hon. J. 

Walrond, Hon. Mrs. C. M. L. 
tWalsingham, Lord . 
Ward, J. E. 

Ward, R. B. . 

Wardlaw, H. and A. . 
tWaring, C. E. . 

(26) 


I Churn Works, Leeds 
i Suinmerleaze, Shepton Mallet 
1 Chewton Priory, Somerset 
! 44, Hans Mansions, London, S.W. 

, The Hollies, Chew Stoke, Bristol . 

: Beach, Bitton, Glos. 

North Hants Iron Works, Basingstoke 
, Barton House, Morchard Bishop, 
Devon ..... 

I Bradfield, Cullompton . 

I Merton Hall, Thetford, Norfolk 
i Red Lodge, Pur ton, Wilts 
Westwood Park, Droitwich . 

1 Holway Farm, Sherborne 
Conservative Club, Cardiff . 


I Sub¬ 
scriptions. 

£ 8. d. 
1 1 0 
10 0 

1 i 0 
10 0 
10 0 
i 1 0 0 

i 1 0 0 

10 0 
10 0 
10 0 

1 0 0 


1 0 0 


1 0 0 
10 0 
1 0 0 

1 I 0 
1 1 0 


1 0 0 
1 1 0 
1 0 0 
2 0 0 
0 10 0 
1 0 0 
1 0 0 

1 0 0 
110 

1 6 0 
1 0 0 
1 0 0 
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Subscriptions. 


Name. 

Kesidence. 

! Sub¬ 
scriptions. 


1 ■ ■ " 

£ 

s. 

d. 

Waring, H. F. . 

' Farningham Hill, Farningham, Kent 

1 

0 

0^ 

tWarner, T. C. . 

Waterloo Mills Cake and* 

Brctterham Park, Suffolk 




Warehousing Co. (Ltd.) . 

' Wilmington, Hull 

1 

0 

0 

Watson, H. R. . 

Purse Caundle, Sherborne 

1 

0 

0 

Watson, T. E. . 

, St. Mary’s Lodge, Newport, Mon. . 

1 

0 

0 

Watson, Capl. Hon. T. H. . 

Coriniston, Mil vert (3n, Somerset 

1 

0 

0 

Watts, J. . 

Backwell, near Bristol . 

1 

0 

0 

♦Way, General N. S. . 

Manor House, Hen bury, Bristol 

2 

0 

0 

Weaver & Co. . 

Beaufort Warehouses, Swansea 

1 

0 

0 

Webb, E. and Sons 

Wordsloy, Stourbridge , 

1 

0 

0 

Webb II. C, . . . 

Llwynartheii, (Cardiff . 

1 

0 

0 

Welch-Thornton, H. . 

Bcaurepaire, Basingstoke 

1 

1 

0 

Wernlicr, Lady . 

Wessex Associated News 

Luton Hoo, Luton 

1 

1 

0 

(Ltd.) .... 

Westgate Street, Bath 

1 

0 

0 

Wostniiaster, Duke of. 

Eaton Hall, (‘hester 

1 

1 

0 

Weston, H. and Sons 

The Bounds, Much Marcle, ma 





D^T^nock, Herefordshire 

1 

0 

0 

tWhite, A. R. . . . 

Charnage, Mere, Wilts . 




White, F. ... 

Torweston, Williton 

1 

6 

0 

White, W. J. S. 

Zeals Park, Wiltshire . 

1 

0 

a 

Whitley, S. R. 

Rookwood, Shinfield, Reading 

1 

0 

0 

Whitley, W. and H. . 

' ITimley Farm, Paignton 

1 

0 

0 

Whitting, 0. E. . 

Uphill Grange, Weston-super-Mare 

1 

1 

0 

Wilder. J. ... 

Yield Hall Foundry, Reading 

* 1 

1 

0 

Willcox, W. H. & Co. 

,‘16. Southwark Street, London, 





S.E.l. 

1 

0 

0 

Williams, G. L. . 

Chavenage, Tetbury 

1 

1 

0 

Williams, Major Jestyn 

Kilfoye, Holme Lacy, Hereford 

1 

0 

0 

Williams, J. . 

Scorrier House, Scorrier, Cornwall . 

1 

0 

0 

Williams, J. C., M.P. . 

Werrington Park, Launceston 

1 

0 

0 

Williams, J. G. . 

Manor Farm, Pendley, Tring 

1 

0 

0 

tWillliams, M. Scott • 

Woolland House, Blandford . 


, , 


Williams, P. D. 

' Lanarth, St. Keverne . 

1 

1 

0 

tWilliams, Col. Robert, M.P. 

Bridehead, Dorchester 




Willis, J. 

Southwood, Evercreech 

1 

0 

0 

Willis, J. Deane 

Bap ton Manor, C>>dford, Wilts 

1 

1 

0 

Wills, A. Stanley 

21, Royal Crescent, Bath 

1 

0 

0 

♦Wills, Capt. A. S. 

Thornby Hall, Thornby, Northamp¬ 





ton ..... 

2 

0 

0 

Wills, Sir Frank 

Bristol ..... 

1 

0 

0 

Wills, G. A. . 

1 Burwalls, Leigh Woods, Bristol 

1 

0 

0 

♦Wills, W. D. & H. 0. 

Bedminster, Bristol 

2 

0 

0 

Wills, W. 

Marlwood, Thombury, Glos. . 

1 

0 

0 

Wilmot,S. M. . 

Albert Road, St. Philips, Bristol • 

1 

0 

0 

Winans, W. 

Surrenden Park, Pluckley, Kent . 

1 

0 

0 

Winter, Major F. J. . 

(^nok Lodge, Walton-by-Clevedon, 




! 

1 Somerset .... 

1 

0 

0 
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Subscript'iofis, 
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Name. 

Kesidence. 

Sub- 

scriptiomi. 

fWinterton, Earl, M.P. 
Withers, W. K. 

Lower Court Farm, Long Ashton, 

£ 8. d. 


Bristol ..... 

1 0 0 

Woodhouse, Lt.-Col. S. H. . 

Hcatherton, Taunton . 

1 0 0 

Worrall, W. H. . 

Clyst St. Mary, Exeter 

1 0 0 

Wright, J. R. . 

Wyatt, A. C. . 

Ades, Chailey, Sussex . 

St. James’ Street, St. James’ Square, 

1 1 0 

-j-Wynford, Lord 

Bath ..... 
Wynford House, Maiden New ton, 

1 Dorchester 

1 0 0 

’S'oo Bros., Pauli S: Co. 



(Ltd.) .... 

vSl, Victoria Street, Bristol . 

1 0 0 

Yorwerth, T. 

Jtigh Street, Cowbridge, (Jlani. 

1 0 0 

Young, E. A. . 

^fangotslield, Bristol . 

1 0 0 

Zacharias, J. & Co. 

1 

1 

j Oxford ..... 

10 0 








INDEX. 


Acland, Sir C. T. D., Bart., In 
Memoeiam, by T. F. Plowman. 1 
Acland, SirJHenry, 107 
Advisory Committees, 234 
Aeroplanes, 89 

Agricultural Holdings Acts, 171 

- Organization, 146, 167 

-Society, 166 

-, 232 

- Reconstruction, by J. Long, 6 

- Shows, 226 

- Tractors, 213 

-Wholesale Society, 166 

Agriculture as a Pursuit, 249 

- before the War, 146 

-, Scientific Development in, 161 

Agriculturists, Portraits of, 262 
Alcohol from Potatoes, 11 
Alder, The, 52 
Allotments, 19, 96 
Amateur defined, 230 
American Horse Shows, 228 
America, Scientific Activity of, H»3 
Analyses, Members’ privileges re¬ 
garding, XV 

Analysis, Samples for, xvii 
Annual Exhibitions, i 

- Report, by T. F. Plowman, 113 

Apple Jelly, 118 
Arable Land, Increase of, 7 
Army and Horses, 192 
Artificial Manures, 217 
Ash. The, 61 

p 

Bacon Cubing, 154 
Baker, Rev. John, 106 
Barker, B. T. P., on The National 
Fruit and Cider Institute, 117 
Basic Slag, 218 

Bastin, Harold, on Natural History as 
a National Asset, 86 
Bastin, S. Leonard, on Forest-making 
in the United Kingdom, 45 
Beech, 60 

Beetle, Tracking a, 97 
Big Bud ” in Black Currants, 140 
Birch, The, 62 

Black Currants, '* Big Bud ” in, 140 
BHffhty,” 138 
Breeding, 176 

d 


Breeding, Effect of, 30 

- Methods, 167 

-, Principles of, 164 

Breeds, The Question of, 32 
Burgundy Mixtures, 134 

Cabbage Sickness, 100 
Camouflage, 90 
Capital, 256 

Carbonate of Lime, Solubility of, 39 
Cart-horse, The, 190 
Caterpillars, 93 
Cattle, 158 

Cereals, Yields of, 182 
Chambers of Agriculture, The, 232 
Cheese, Gassy, 245 
Chemical Facilities, i 
Cider, Composition of, 122 

- Institute, The, 117 

-, Single variety, 121 

Clouds, Names of the, 241 
Committees, ix 
Comj)osition of Ciders, 122 

- of Silage, 76 

-of Soils, 36 

Consulting Chemist, xviii 

-, Annual Report of, 143 

Continuation Schools, 223 
Co-operation, 20, 160, 224 
“ Co-operation in Agriculture,*’ by 

G. H. Powell. Review, 253 

“- in Danish Agriculture,” by 

H. Faber. Review, 253 
Co-operative Wholesale Society, 149 
Copper Sprays, 134 

-Stearate Spray, 139 

Corn, Minimum price for, 16 
Coiuicil, Annual Report of, 113 

-, Members of, viii 

Crofters Commission, 176 
Crop, Required to fill Silo, 70 

Dairy Farming Prospects, A. T. 

Matthews on, 22 
Dairying, 23 
Dairy Shorthorns, 178 
Divisions, Representatives of, viii 

Economics, 165 

Education* 21, 33, 268 



Index. 


1 

Education Act, 1918, 221 

-, Board of, 231 

-, Rural, 221, 230 

-, Secondary, 100 

Egg-Collecting, 164 

- Production, 223, 226, 266 

Elm, 61 

English Manuals, Fault of, 247 
Ensilage, by A. W. Oldershaw, 

64 

Entomology, 95 
Environment, 248 

-, Influence of, 112 

Essential Oils as Preservatives, 122 
Estate Management, 172 
Ewes, 195 

Exhibitions, Annual, xii 
Exmoor, 6 
Experiments, ii 
Factors, 168 
Farmers* Club, The, 232 
Farmers in 1918, 202 
Farmers* Schemes, 167 
Farming, Control of, 160 

- in 1918, 202 

-, Systems of, 28 

“ Farm Tracstor Handbook,*’ by G. i 
Sherwood. Review, 246 
Farmyard Manure, 220 
b’cderation of Shows, 228 
Feeding Meals, 144 

-Standards, Wolif’s, 162 

-Stuffs, Adulterated, 257 

-j Guide to purchasers of, 

xvi 

Fertilisers, Guide to Purchasers of, 
xvi 

-, Purchasing, 256 

“ Fifty Years of a Showman’s Life,” 
by T. F. Plowman. Review, 260 
Financial Statement, xix 
Food, Ministry of, 115, 205 

-Production, 6 

Footls and Feeding Stuffs, 164 
Forage, from Arable l^and, 10 
Foreign Competition, 29 
Forest-making in the United King¬ 
dom, by S. Leonard Bastin, 45 
Friesian Cows, 32 
Fruit and Cider Institute, The Na¬ 
tional, 117 

Garden Work, 99 

General Laws, iii 

Geography, 99 

Governing Body, iii 

Grain Pests, 96 

Green Manuring, 206 

Grove, 0., Reports on Experiments, 

121 


Hair of the Shire, l89 
Hazel, 52 

Herefordshire Soils, 43 
Hobbies, 107 
Hop Drying, 211 

- Growing, 208 

Horses, Breeders of, 229 
Horse-Shows, 226 
House-sparrow, The, 260 
Hughes, John, on Action of Lime in 
the Soil, 34 
Humus, 206 

Inbreeding, 181 

Injurious Insects and Useful Birds,” 
by F. L. Washburn. Review, 258 
Insect Posts of Hops, 210 
Insects, 94 
-, Injurious, 25S 

Khaki, 92 

Labour Question, The, 27 
Liind Court, The, 171 
Landlords, 168 

- and Tenant Farmers, 203 

Landschaften, 255 
Lands Clauses Act, 175 
Larch, 53 

Lawes and (Tilbort, 162 
Laying Competitions, 225 
Lees, A. H., Report on Big Bud ” 
Experiments, 121 
Leghorns, 225 

Legislation and Waste Land, 187 
Id me, 199 

-, Action of in the Soil, by John 

Hughes, 34 

-, Deficiency of, 185 

-, Solubility of, 39 

Line Breeding, 176 
Live Stock, 13, 155 157 
“ Live Stock Management,” by E. L# 
Potter. Review, 248 
Long, James, on Agricultural Recon¬ 
struction, 6 

Magnesia in Soils, 41 
Maize, 8 

Manure Distributors, 221 
Manures, 12 

Manuring of Cereals, 184 

-, Principles governing, 197 

-, Scientific, 217 

Matthews, A. T., on The Prospects for 
Dairy Farming, 22 
Membership Privileges of, i 

-, Terms of, ii 

Members, List of, xxv 



INDEX. 


li 


Midland Re-alTorestation ABsociation, 
49 

Milk, 22 

- Clean, 244 

- Conibines, 25 

-, CompoHition of, 244 

Milkers, 31 
Milk Factories, 26 

- Production, 14 

Milk ProdiKsts.” by W. A. Stocking. 
Review, 243 
^lilk-Secretion, 243 

- Supply and Co-operation, 257 

Museums, 87 

National Aijrtcultural Council, 
The, 232 

Natural History as a National Asset, 
by Harold Bastin, 86 

-Museum, 95 

- -, Observations u))on, 103 

Natures Teachings, 89 
Nature Study, 98, 109, 258, ii 
Nitrogen in Manures, 197 
Nitrogenous Manures, 219 

Oak, 50 

Observation, Faculty of, 101, 258 
Observations upon Natural History, 
by Thos. F. Plowman, 103 
Officers, List of, vi 
Officials, xi 

Oldershaw, A. \^^, on Ensilage, 54 
Orchards, 120 
Organization, 253 
Ormcrod, Miss Eleanor, 107 
Oxford Don, A Typi<*al, 112 

Paraffin as F'uel for 'rractors, 216 
Pasture, Breaking u]), 24 
Paying Subjects, 111 
Pensions, Ministry of, 115 
Percheron Socic;ty of America, 192 
Perehcron, Tl\e,, 199 
Phosphates, 198, 220 
Ploughing-up Orders, 203 
Plowman, T. F., Annual Report on 
Society’s Operations, 113 

-^ ** Fifty Years of a vShow^- 

man’s Life,” by, 260 

-, In Memoriam, Sir C. T. D, 

Acland, Bart., 1 

-, Observations upon Natural 

History, 103 
Politicians, 237 
Poplar, The, 52 
Potash, 198 
Potato Disease, 119 
- Spraying Trials, 131 

e 


Potato, The, 11 
Poultry, 154 
Preservatives, 122 
Price of Corn, 16 
Production, 165 

Production and Co-operation, 257 
Property, 165 
Puss-moth CatcM-pillar: 93 

Raiffeisen Credit Banks, 255 
Reclamation of Waste Lands, 15 
Reconstruction. 6 
Red Sandstone Soils, 45 
Rent, 17 
Reversion, 140 

Rural Klcmentary Schools, 111 

Sale and Co-Operation, 257 
School Attendance, 221 
Science and Agri(uilturc, 160 

I -and Danisli Dairy Industry, 257 

-InteiTiational, 1(54 

i Scientific Handbooks in English, 165- 
j Scots Pine, 53 
1 Secondary Education, 100, 222 
I Sheep, 159 

-as Cultivators, 193 

Shire Horse Breeding, 187 

-Society, 188 

Shorthorns, 32, 178 
I Shows, Organization of, 226 

; Silage, 55 

j -. Advantages of, 57 

-. Analyses of, 76 

-, Composition of, 76 

' -, Cro])s for, 73 

-, Literatuio of, 84 

Silos, 61 

Small Holdings, 19, 173, 256 
i Society, Objects of the, i 

Society’s 0])erations, Annual Report 
»i])on, 113 

Soil and Manures, 199 

-, Cnin]iosilion of, 36, 145 

I-Fertility, 252 

-Particles, 250 

“ Soil Physics and Management,” by 
Mosier and (Justafson. Review,250 
Soil Survey, Objects of, 251 

-, Texture of, 207 

Soils, C<jmposition of, 36 

-, Effect of on Yield, 183 

-, Instructions for Sampling, xviii 

-. 3’ypes of, 250 

-, Value of Analysis of, 253 

Soldiers’ Uniform, 91 
Spices as Pi’cservativcs, 122 
Sj)inks, 0. T., Reports on Sprays and 
Spraying, 121 
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SprayH, 134 

Stallions, Thomiighbi'od, 18u 
Starch in Potatoes, 12 
Stock, Breeders of. 229 
Submarines, 03 
Subscriptions, iii 
Suffocation in Silos, 73 
Sugar, Influence of on Micro- 
Organisms, 127 
Sycamore, "Pbe, .71 

Tempekatuke of Soils, 2.72 

- in Silage, 70 

Thayer's Law, 00 
Timber Trees, 50 
Town Refuse, 144 
Tractors, Agiicnltural, 213 
Tractor, TIk*, 24t> 

'Fransrnission, in Breeding, 178 
Trans])ort Facilities, 224 
'Free-Planting on Waste Land, 47 


Trustees, vi 
Type, Fixity of, IS I 

Vetch Haulm, 105 
V^ice- I’residcnts, vi 
Vigour in Stock, ISl 
Village School, T'be, 230 
\'oelcker, Dr. d. A.. Annual Report o , 
143 

Wauks, 222 

- Board, 44ie, 115, 204 

War Fxeentive Committee, 203 

-Office ami Horses, 200 

Waste Land, I So 

- Lands. Reclamation of, 15 

-^ Tree Planting on, 47 

Water, Instructions for Sampling, x\ iii 
Weather, Foretelling tlie, 239 
Weismann’s Theory, 177 
West. Tlu\ 248 
Willow. 4'hc, 52 
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BREEDERS’ DIRECTORY. 


HORSES. 

Ashby Folville Stud {F. N. H. and 
M. M. Smitii-Carindton). First- 
class Stallions for hire and service. 
Agent, W. Stallard, Worcester ; 
Stnd (irooin, J. Saiishy, Ashby 
Kolvillc, Melton Mom bray, Leices¬ 
tershire. 

B.nldekstox, 'rnos., .ViuiVLE Hoi;se, 
New York. Ihmcoln, has several 
high-class Stallions for hire and 
servicf' at Frithville vStud, Boston, 
by Lockinge Forest King, King 
(\)le VIL, Blythvvood Kingmaker, 
Babingley Nnlli Saunders, etc. 
.Vj>ply to Owner. 

Dickinson, George, Cark Mills, Oark 
in-Cartmel. Thoroughbreds, Hun¬ 
ters, Shires, all ages, thoroughly train¬ 
ed and nnbrokiin. Best Yorkshire, 
Cumberland, Westmorland and Lan- 
(jashire blood. Nearly all fMizc- 
winning stock. t)3() ]irizes won, in¬ 
cluding Il.A.S.F., London, Royal 
Lancashire, (heat Yorkshire, Altrin¬ 
cham, Wirral. Championships : 

North Lonsdale, Cartmel, Warring¬ 
ton, Ramsbottom, Sontliport, Win- 
o’ermere, Ormskirk, Westmoreland 
County and London. Prices reason¬ 
able. Communications and inspec¬ 
tion invited. 

(tVRstox .Mwon Siro, Watford. 
W. W. Boiirnc, Proprietor. Breeder 
and c.xhibitor of f>erligree Hackney 
Ponies. Most suee(*ssful Harness 
Pony Stud iu Fngland. Ponies 
always on sale. Stud Pony : 
Supreme Champion Fusee. 

Graham, Robert, Kaimflat Farm, 
Kelso. Breo<ler and owner of high- 
class Clydesdale Stallions, Colts, and 
Fillies; most fashionable blood. 
Largo selection. Inspecdion invited. 
Station; Kelso, N.E. and N.B. 
Railways. 

Hoi. DEN, Willi \M, Stud Farm, 
(hfEVTN, Beli’kk, Derbyshire. 
Hav-kney Stallion and Mares, best 
blood, with size, (juality and action, 
always on hand for sale; good 
colours. Also mares in foal to 
noted sire.*^. 

Hunt, Mrs. Willi\m. Grey Stud, 
Findon, Sussex. Registered 
Grey Brood Mares, Hackney and 
Anglo.Arabian, for sale. Also 
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Stallion by Findon Grey Shales, 
])roperty of H.R.H. Prince of Wales, 
Winner Championship 1918, Hack¬ 
ney Show, Newmarket. P]xcep- 
tionally fine young Horse offered. 
Telegrams : Findon, Sussex. Sta¬ 
tion : Worthing, L.B.S.C.R. 

Lett, John, and Nephew, Rillington, 
Vh)iiK. (Original exporter Cleveland 
Bays, Yorkshire (\)aeh Horses, 
T’horonghl'reds, Hackneys. Kstah- 
lished 1872. Stallions, IVIares always 
on hand, including champions and 
prize-winners Royal and Great York¬ 
shire Shows. Also exporters Short¬ 
horn and Angus (Aittle, Lincoln and 
Leicester Sheep. Telegrams : Lott, 
Killinglon, 

Lort, .Miss Eirgain, Castlemai, 
(Uknarvon. North Wales. For 
sale. \ oung Mares and Stallions, 
llackncy and Welsh (*ohs and 
Ponies. Rare old strain. 

.M \RDEN Park Shirk Stld, the pro)>erty 
of Sir Walpole (h'cenwell, Bart. 17 
miles from Condon. One of the 
largest prize-winning and breeding 
studs in the country. Stallions for 
sale and hire. Particulars from J. W. 
.Morgan. Estate Office, Marden Park, 
Woldingham. Surrey, who will he 
pleased to show tlie Stud by appoint¬ 
ment. 'I'elcgrams : Morgan, Wolde 
inglinm. 

M<d^AifSL\N D, H. K., Charmwood 
Stti) F\i;m, d’l nbkttuje Y ells, 
Kent. Mares and young stock 
for sale. St ml horse Waiidale 
Polonins. 

Miller, \\\ S., Fores i' Lodge, Brecon, 
S. WAI..ES. Most extensive breeder of 
best (dass of Welsh Mountain Ponies, 
(k)bs, and Entires in Wales. 

Morrison, Colonel James Archi¬ 
bald, Basildon Park, Heading. 
Basildon (late Fonthill) Flock, No. 
J1-2 in Hampshire Down Flock 
Book. 700 Breeding Ewes. Pur¬ 
chaser of all the best of Mr. James 
Flowers’s ewes and ewe lambs at his 
dispersal sale, including the pen of 
ewe.s whicdi realized £42 10s. per 
head. Prizes won in 1914 and 
1915 : 5 eham]>ions, 10 firsts, 14 
seconds, 8 thirds, and 2 specials. 
Annual Sales of Ram Lambs at 
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Basildon Park in July, and at 
Britford Fair on 12 August. 
Agents : Messrs. Rawlencc and 
Squarey, Salisbury. 

Stbbn, Sib Edwabd, Fan Coubt, 
Chbbtsby, Subbey. Stud Horse: 
Lincoln Forest King (31591). Stal¬ 
lions, Mares, and Mlies usually for 
sale. Many prize-winners. For all 
particulars, apply, the Bailiff, Fan 
Court, Chertsey, Surrey. 

CATTLE. 

Aberdeen-Angus. 

Barron, Georoe F., Thomastown, 
Auchtbrless, Aberdeenshire. 
Erica, Pride of Aberdeen, Jilt, 
Blackbird, Georgina, Miss Burgess, 
Lady Ida, &c. Stock Bulla : 
Elgintowii of Ballindalloch 35877, 
Emperor of Harviestown 39401, 
Gwylpjim 41(580. Inspection 
invited. 

Bridges, J. H. This old-established 
herd of the best families can be seen 
at the Home Farm, Langsholt, and 
catalogue obtained on application to 
J. Hill, Langshott Cottage, jllorlcy, 
Surrey. 

Oban, George, Morlich, Glen- 
KiNDiE, Aberdeensittrk. Breeder 
of many noted Aberdecn-Angxis 
cattle. Winner of champion prizes 
at National and Connt}^ Shows. 
Stock Bulls : Eclipse 2nd of 
Morlich 39277, Evocant of Ballin¬ 
dalloch 31903. lns]>cction invited. 

Cridlan j. j., Maisemore Park, 
Gdoucesteb. Stock Bull; Idyll of 
Maisemore 36219, 1st Prize-winner 
and reserve champion R.A.S.E., 1915, 
etc. The Herd has won 209 First, 
132 Second Prizes, 29 Gold, 40 Silver 
Champion Medals, Smithfield Cham¬ 
pionships 1910, 1914, 1916, reserve 
championship 1915, final winner of 
King Edward VII.’s £105 Challenge 
Cup, 1914 ; awarded Championships, 
Norwich, 1907, 1910, 1911, 1912, 
1915, Ipswich, 1911,1912, 1914, York, 
1912. 

Hoyles, George, Skidby Manor, 
Hull. Polled Angus Cattle. Queen 
Mother. Erica and Prides Bulls and 
Heifers for sale. Proud Monarch 3rd 
of Skidby, first prize Yorkshire, 

. second prize Royal Show. Inspec¬ 
tion invited. 


Of^TTLE—continued, 

Macphbbson, John, Mulben, Keith, 
Scotland. Breeder of Aberdeen- 
Angus Cattle. Prides of Aberdeen, 
Prides of Mulben, Blackbirds, Trojan 
Ericas, for sale. Stock Bull: Prince 
Blando of Ballindalloch 40283. 

Nesbitt, E. J. Beaumont, Tubbbr- 
DALY, EdENDBBRY, IRELAND. Abei- 
deen-Angus Cattle, young Bulls and 
Heifers of the best families always for 
sale. Prize-winners at Royal Dublin 
Society Shows for many years. 
Address as above. 

Rattray, David M., Gortnaskehy, 
Ballybunion, CO. Kerry. Select 
Herd of Aberdecn-x\ngus Cattle, 
also prize-winning Herd of Kerries. 
Over 800 prizes won. Bulls, Cows, 
and Heifers for sale. 

Ayrsnire. 

Ayrshire Cattle, reputed largest 
pedigree herd in England. Entpiiries 
invited for Bull and Heifer Calves 
all closely related to winners in in¬ 
spection classes at Royal Highland, 
Ayr, Kilmarnock, and milk yield 
classes at Royal. Wm. Gibson, 
Garrick House, Ellesmere Park, 
Eccics, Lancs. 

British Friesians. 

Reddown Herd I5ritish Friesians. 
Bull C-alves on sale. Slock Bulls 
(imported) bred Wychnor Yrne 
Rciddown Murk 17 by Reddown Ira]> 
Murk, whose dam gave an average 
of 51 J lb. daily for 229 days. A. F. 
Chillingworth, Reddown Farm, 
Higliworth, Wilts. 

Skinner, Jesse, Wresst.e, Brigg, 
Lincs. Breeder of Pedigree Brit¬ 
ish Friesian Cattle. Stud Bull in 
use in this herd : Rockwood 
Frederick ((>919) by Osmaston 
(imy)orled) Frits (4293), sire of a 
calf sold for 2.5()() gs. at twelve 
days old. Milk records. Calves 
always for sale. 

Wood, The Hon. E. F. L., Garrow- 
BY, Bishop Wilton York. Brit¬ 
ish Friesian Cattle. Pedigree 
stock bred from prize winners of 
imported blood. Station : Stam¬ 
ford Bridge, N. E. R. Telegrams ; 
Bishop Wilton. 
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Wordsworth, Christopher, Brook- 
lands, South Godstone, Surrey. 
British Friesian Cattle. Herd con¬ 
tains five fully imported animals. 
Several 1,000 gallon cows ; official 
records. Stock Bull : (imported) 
Tredegar Prince of Holland. Sta¬ 
tion : Godstone, S.E.R. Tele¬ 

grams : South Godstone. 

Herefords. 

Bibby, Frank, Haudwicke Granoe, 
Shrewsbury. Prize-winning Here¬ 
fords, male and female, always 
for sale and export. Also Scotch 
Shorthorns, finest strains. Apply, 
Bailiff, Hardwicke Grange, Home 
Farm, Hadnall, Shrewsbury. 

Griffiths, William, Aldersend, 
Hereford. Pedigree Hereford 
Herd. Breeder of Ringer (liolder 
of World’s Record, 0,000 gs.), also 
One Royal. Royal Ringer, and 
many other world-famous sires. 

Hall, R. W. & Son, late The Field, 
Hereford, now Bidncy. Leominster. 
Telegrams : Oilwyn. Station : 
Pern bridge. Old-established Ash¬ 
ton Herefords. Count ,‘10404 by 
the Champion C}ainsboro\igh in 
service. 

Hill, John Riuhakd, Okleton 
Manor, Herefoudshire. Pedi¬ 
gree Hereford Cattle. Young Bulls 
and Heifers for sale. Telcgra])hie 
address : Hill, Oi leton. Woofferton 
Station, two miles. 

Robinson, IMa.ior Stewart, Lyn- 
halks, Ktn(4ton, Herefordshire. 
Old-established Herd, with strong 
infusion of Hamptod Court blood. 
Sires ; Gainsborough, Ringer, One 
Royal, and Resolnto Stock Bull, 
Mansel Handyman. Inspection 
invited. Apply, Ihiiliff, Garden 
Cottage, Lynhales, Kington, Here¬ 
fordshire. 

Jerseys and Guernseys. 

Breitmbyer, L., Rushton Hall, 
Kettering, Northants.'^'" Pedi¬ 
gree Guernsey Herd, Stock Bulls 
from prize winners and heavy¬ 
milking strains. Cows selected 
from leading herds. Gleiidon and 
Rushton Station, M.R. 
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CuLVBRDEN Jbrseys. Pedigree stock 
from the best prize-winning and 
milking strains. Milk records kept. 
Heifers, Cows, and Bulls for sale. 
Apply Miss Lucas, Great Culverden, 
Tunbridge Wells. 

Fairbanks, Reginald A., Pearce- 
LANDs, West Hoathly, Sussex. 
Breeder of pedigree Jerseys, Cows, 
Pleifers, and Young Bulls from 
choice dairy strains for sale at 
moderate prices. No objection to 
tuberculin test. Inspection in¬ 
vited. Station and telegrams : 
West Hoathly. 

Fowler and de la Perrellb, Porter’s 
Lane, Southampton, the largest im- 
[)orters of Jerseys and Guernseys. 
Cows and Heifers calving all the year 
round. Bulls of the best strains. No 
objection tuberculin test. Moderate 
])rices. Shipping attended to. Tele¬ 
grams : “ Importers, Southampton.” 

Jerome, Mrs., Bilton Hall, York. 
Pedigree Jersey Cows and Heifers, 
prize-winners, for sale. 

Stern, Sir E. D., Fan Court, Chert- 
SBY, Surrey. Herd of Pedigree 
Jersey Cattle which have i>a8sed the 
tuberculin test. Many prize-winners. 
Bulls, Cows, and Heifers for sale. 

Ward, R. Bruce, Godinton, Ash¬ 
ford. Kent. Pedigree Jerseys of 
Mr. Smith-Barry’s strains. Stock 
Bull : Prometheus by Malvolio 
(son of Mr. AVard’s (Jiampion 
Inspection and 1,000 gallon cow. 
Mrs. Viola, and grandson of the 
gold medal cow. Marigold), dnin 
Promise, g-dam Post Obit, both 
gold medal and 1,000 gallon cows. 
Good dairy bulls usually for sale. 

Kerries and Dexters. 

Palmer, Captain R. E. Pure Pedigree 
Kerries. Bulls and Heifers, all ages. 
Address : The Foreman, Oaklands 
Park, Newdigate, Surrey. Stations ; 
Holm wood, Horley, or Faygate, 
L.B. and S.C. Telegrams : Palmer, 
Newdigate. Twenty registered bulls 
for sale. 

Palmer, Captain R. E. Pure pedi¬ 
gree Kerries, Bulls and Heifers, all 
ages. Address : The Foreman, 
Oaklands Park, Newdigate, Surrey. 
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Stations : Holmwood, Horley, or 
Faygate, L.B. and S.C. Tele¬ 
grams : Palmer, Newdigato. 

Longhorn. 

East WELL Park Herd ov Lono- 
HORNED Cattle, winners of Chal¬ 
lenge Cup Royal Show Bulls, 1913, 
1914 and 1919 ; 1st and 2nd Cows, 
1914 ; 2nd 1910. Stock generally 
for sale. Inspection invited. 
Apply Henry Parsons, Estate 
Office, Eastwcll Park, Ashford, 
Kent. 

Red Polls. 

Astley, Major I)., Little Plumstead 
Hall, Norwich. Daily record of 
each cow kept. Young Bulls and 
Heifers always on sale. Winners of 
many prizes at Norfolk, Suffolk, and 
Royal Shows. Inspection invited. 

Gurney, Sir Eustace, Sprowston 
Hall, Norwich. Red Poll Herd. 
Stock by Champion Bull, Honing- 
ham Alcester 10424. Station : 
Norwich, four miles. 

Shorthorn. 

Askb Herd of Pedigree Dairy 
vShorthorns, the property of the 
Marquis of Zetland. Consists of 
long pedigree dual-purpose animals. 
Daily milk records ke])t. Bulls and 
Bull Calves by high-class milking 
strain sires on sale. Apply, F. W. 
Hall-Oliver, Richmond, Yorkshire. 

Banks, D., Appleton House, Bolton- 
Percy, Yorks. Breeder of Pedigree 
Shorthorn Cattle. The Herd is com¬ 
posed of the following families, viz. ; 
Sittyton Dairymaid, Crocus, Rose¬ 
mary, Missie, Lancaster, Mayflower- 
Glow-worm, Cleveland. Young stock 
for sale. Inspection invited. Bolton, 
Percy Station, one mile. 

Barton, Bertram H., Straffan, 
CO. Kildare, Ireland. Pedigree 
Shorthorns. Large old-estab¬ 
lished herd Cruickshank on Booth 
foundation. Prize-winners ; good 
milkers ; sound constitution. 

Chalobaft, James, Aldebsnapf, 
Petebsfield, Hants. Herd Pedi- 
. gree Dairy Shorthorns. Awarded 
King^s Prize best small herd Royal 


C ATT LE—con/tnved. 

Counties Show, 1906. Bulls for sale, 
also Pedigree Berkshire and Glou¬ 
cestershire old Spot Pigs. 

Chi VERS & Sons, Ltd., Histon, 
Cambs. Long Pedigree Dairy 
vShorthorns. best milking families, 
daily milk records. Young stock 
for sale. 

Desborouoh, Lord, K.C.V.O., Pans* 
hanger, Hertford. Pedigree vShort¬ 
horns. Young Bulla and Heifers for 
sale. Stock Bulls: Nonpareil Cham¬ 
pion 112667. Apply, G. J. Tuijner, 
Estate Office, Cole Green, Hertford. 

Gurney, Major Q. E., Bawdeswbll 
Hall, Norfolk. Park Cattle. Stock 
for sale. 

Harrison, William A., The North 
Lodge, Harlaxton, Grantham. 
Prize-winning Herd of Lincolnshire 
Red vShorthorns. Highest average, 
and a record price for single animal 
at Alford, October 1918, and sold 
for export to South Africa. 

Hayward, Victor, Bookiiam Grove, 
vSuRREY. Pedigree stock from 
prizfe-winning milking and butter 
test strains. Bulla, Cow’S, and 
Heifers for sale. 

Higiiwortu Herd Dairy Short¬ 
horns. Bull Calves on sale, ex¬ 
cellently bred for milk. Stock 
Bulls : Primrose Duke of Dread¬ 
nought, dam Primrose 3rH, dam of 
Elsie Foggathorpe ; Kelmscot 
Freemason by Cranford Freema¬ 
son, dam Lovely t)9th, both stock 
bulls 1,000-gallon dams each side. 
A. F. Chilling worth & vSons, Queen- 
lains Farm, Highworth, Wilts. 

Hobbs, C. H., Oldport, Oswestry. 
Dual-purpose Shorthorns, good fami¬ 
lies, bulls for sale. Station one mile, 

Holman, Michael H., Restronguet, 
Penryn. Shorthorns: 'Prethewey 
Ruths, Hosken Carnations, Brilliants, 
Butterfly, Cowslip, Roan Kitty. 
Scotch include Graceful, Marigold, 
Rosemary, Jealousy, Ury Maid, Lady 
J., and Broadhooks. Stock Bulls : 
Royal Benedict, Fairlawne Prince 
Regent, M. H. H., Umpire, and 
Restronguet Lord John. 
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Kirk, Thomas, Abbey Mains, Had¬ 
dington, East Lothian. Shorthorn 
Cattle. Many of the best Cruick- 
shank families are represented in this 
Herd, viz. : Broadhooks, Princess 
Royals, Nonpareils, Butterflies, 
Coldies, Duchess, Clippers, Bessies, 
etc. 

Law, Messrs., Mains of Sanouhak, 
Forres. Select Herd Scotch 
Shorthorns. Young Stock for 
sale. Herd always on view by 
appointment. Telegrams : Law, 
Sanquhar, Forres. 

Lister, Major John J., Warning- 
lid Gran(je, Haywards Heath, 
Sussex. Railway Station : Hay¬ 
wards Heath, Telegraphic 

address : Wariiinglid. Telephone 
Warninglid J. Strict milk records 
of all cows kept. 

Marden Park Shorthorns. London, 
17 miles. The Pro})erty of Sir 
Walpole (Ireenwell, Bart. ; Stock 
Bulls, Esmond 111713 and Marden 
Dane ."^th, \'()l. t>2. This tine herd of 
Shorthorns, with great adaptability 
for ])rodueing flesh, has been very 
successful in the showyards, includ¬ 
ing Royal Show at Manchester, 1910. 
Bulls and Heifers of the (dioicest 
breeding alwa 3 ^s on sale. Particulars 
from .J. W. Morgan, Kstate Otfice, 
Marden I’ark, Woldingham, Surrey, 
who will be pleased-to show the Herd 
by appointment, 'relegrariis, Mor¬ 
gan, Woldingham. 

Morris, Charles, Highfield Hall, 
St. Alrans. ^lost successful at 
leading sh«ws, 12 champion and 
over 50 first prizes in recent years. 
Selections from this herd have been 
exported to Australia, New Zea¬ 
land, East and South Africa, 
Argentine, India Brazil, and the 
Continent ; 150 to select from. 

St. Albans half an hour by train 
from London. Inspection by 
appointment. Illustrated cata¬ 
logue on application. 

Pbllipab Herd op Pedigree Short¬ 
horns, the property of Lieut.-Colonel 
R. J. L. Ogilby, D.S.O., comprises 
carefully bred animals of the Brawith 
Bud, Butterfly, Clipper, Fragrance, 
Goldie, Nonpareil, Luxury, and Pye 
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(Games) families. Stock Bulls; 
Count Crystal 108270, Edgeote Rega¬ 
lia 125390, Chief Mint, and Fahlawne 
Air Raid. Inspection invited. Tele¬ 
grams and Railway Station : Dun- 
given, quarter mile. Apply Estate- 
Office, Pellipar, Dungiven, co. Lon¬ 
donderry. 

Rosebery, Earl of, Mentmore, 
Leighton Buzzard. Best strain 
Scottish Shorthorns. Winner first 
and reserve champion R.A.S.E. 
Btills and Heifers for sale. Apply 
Charles Edmunds, Mentmore, 
Leighton Buzzard. Station : 
Leighton Buzzard, L. & N.W. Rly. 

Sanders, .1. W., Gii.morton, Lutter¬ 
worth. Dairy Shorthorns, com¬ 
bining milk with Mesh. Winners at 
London Dairy Show, 1908. and Short¬ 
horn Society’s Prizes, Royal Dublin, 
1909 and 1910; Oxford, Royal Coun¬ 
ties, and Royal 1910; Oxford, 
lA‘ice.ster, Northampton, and War¬ 
wick 1912 to 1910. Average milk 
yield of herd for last yea>*, 0,8351b. 
Young Bulls for sale. 

Shorthorn Calves for rearing from 
best Carmarthenshire Dairy Herds 
always for sale. James, Cilwnwg 
Farm, Llanelly. 

Stafleford Park Herd of Jhncoln 
Red Shorthorns. Always a few 
young Red Bulls on sale at reason¬ 
able prices from certified milkers 
on both sides. C. S. Harvey, 
Wymondham, Oakham. 

Thornton, Frank H., Kingsthorpe 
Hall, Northampton. Pedigree 
Dairy Shorthorns. Winner of 
many prizes, including First Prize 
Milking Trials, Royal Show, 1911, 
and First, Prize Heifer Milking 
Class, Dairy Show, 1915. Daily 
milk records kept. Richness of 
milk a speciality. 

Timbbrlake, j., Hastoe Farm, Thing. 
Pedigree Dairy Shorthorns. Daily 
milk records. Females sired princi¬ 
pally by Tring Park Bulls : Con¬ 
juror, Dreadnought, Foundation 
Stone out of Darlington Cranford 5th, 
also Dauntless, and Danger Signal out 
of Dorothy. Young Bulls for sale. 

Wblbeck Herd of Pedigree Short¬ 
horns, the property of the Duke of 
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Portland. Young Bulls and Heifers 
for sale from the best strains. Apply, 
Alex. Galbraith, Norton, Cucknoy, 
Mansfield. 

WiNKHURST Herd, the ])roperty of 
A. H. L. Bohnnann, Esq., Wink- 
hurst Green, Tde Hill, Sevenoaks, 
Kent. Pedigree Shorthorns, dual- 
purpose tyi)C, long pedigrees only. 
Nearest Station : Penshurst 
miles. 

South Devons. 

Anthony South Devon Herd, the 
property of Lieut.-General Sir Reg¬ 
inald Pole-Carew, K.C.B. Pedigree 
herd of deep milking cattle, including 
cows of ovei 1,(K)0 gallons. Daily 
milk records kept. Bulls, (^ows, and 
Heifers for inspection and sale. Apply 
W. H. Hill, Antony Estate Office, 
Torpoint S.O., Cornwall. 

Hancock, Charles, The Manor 
Farm, Cothelstone, Taunton. 
Herd of Devon Cattle. 'Peleorrams 
and Station : Bishop Lydearcl. 

Sussex 

Bennett, (h K., HincEFAim, Capel, 
Surrey. Herd composed of the* 
best bloorl and prizt'-winning 
.str.iins. including C^olunibine. 
Rock (hierrv. Careless, Heedless, 
Beauty, Darkey, Prabble. 

Hale, Horac e, Fin don, Worthimj, 
Sussex. Largo-framed. ty])ical, 
heavy milking stock with good- 
slia])od udders. Official records. 
Late Stock Bull : Kings^ood 

(imported) \ iile 4047, wliose grand- 
dam in four lactations in successive 
years averaged 1,022 gallons, and 
Hedges 'Second Series the* 2,.500 
gns. yearling, full of the (Miam[)ion 
Albert blood. 

Groves, .James, Brownincs Manor, 
Blackboys, Sussex. Young Bulls 
for sale from the well-known 
Brownings lierd. Cattle from this 
herd have secured manj’ first 
prize at the principal shows. 
Several animals have been exported 
to Argentina. Apply, F. Ham])ton, 
Estate Office, Waldron, Sussex. 

Welsh Black. 

Newell, Richard, Bachellyn, 

• Pwllheli. Pedigree Welsh Black 
Cattle from best prize-winning 
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strains. Bulls and Females on 
sale. W^elsh Blacks successfully 
used for re-invigorating inbred 
cattle of other breeds. The Herd 
won one 1st, two 2nd, and three 
,3rd Prizes at Manchester Royal 
Show, 1016. 

SHEEP. 

Lincoln Long-Wools. 

Anderson, .Iohn, The Barton 
Flock. Pure Pedigree luncoln 
Longwool Sheep, noted at home 
and abroad as having strong con¬ 
stitutions, true character, and long 
lustrous wool. Flock Book 106. 
Telegrams : John Anderson. Bar¬ 
ton-on-Humber. 

Brocklerank, Joseph, Carlton-le- 
Moreland, Newark. Pure-bred 
Lincoln Longwool, Flock No. ](). 
Largo number sold for ex])ort every 
year. Given satisfaction both at 
homo and abroad. Inspection 
invited, 'relegrams : Bassingham. 
.Station : Navenhy. 

Mosley, O. F., J^easinoitam, Slea¬ 
ford. Flock No. 407. Winner 
four firsts, two cham])ions. and 
reserve cha mpion for Lincoln Shee]) 
at Smithfiedd Shows. 1015 and 
101(». H(‘aviest sheep in show. 
(Jioice Rams, FCw(‘s. Gimmers, and 
Lambs for sah‘. X’isilors met by 
motor. 

Oxford Downs. 

Akers & Co., Henry, Black Bourton, 
Clanftki.d, Oxon. Pedigree Regis¬ 
tered Oxford Downs. Ram and Ewe 
Lambs on sale. InspcTetion invited. 
Annual Sales : Oxford Ram Fair, 
Cirencester, Shrewsbury, Kidder¬ 
minster, Northampton, Nottingham 
and Leiocster. Many prizes 1915 
and 1916. 

Ronnney Marsh 

iSiNGLETON Manor Flock of Kent 
or Romney Marsh Sheep, Regd. 
number 132. Owner, Richard 
Stanley Strouts. Singleton Manor, 
Gt. Chart, Ashford. Yearling 
Rams and Ewes for sale ; wool a 
speciality. Champion and third 
prizes for best woolled rams at 
Ashford Show, September, 1918. 
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Inpsection invited. Telegrams: 
Gt. Chart. Railway : S.E. and 
Chatham, Ashford, Kent. 

Ryeland. 

Hobbs, C. H., Oldport, Oswestry. 
Ryeland Flock, No. 11. Ewes and 
Rams for sale. 

Ryeland Sheep, the coming breed ; 
ClythaPark Flock, winners of many 
prizes in previous years, including 
four first prizes Herefordshire and 
Worcestershire Show, lOlb, and 
two first prizes, four second ])rizes, 
and one for wool at Royal Show, 
Manchester, 191<) ; winners of first 
prize best pen five Ewes at Here¬ 
ford Ryeland Show and Sale, 
August 1918. Shearling Rams and 
Ram Lambs, etc., for sale. Apply, 
Manager, Clytha Park, Abergav¬ 
enny. 

Shropshire Sheep. 

Bibby, Frank, Hardwicke Oranoe, 
Shrewsbury. Shropshire Sheep of 
choicest merit from cielebrated prize- 
winning dock for sale and cx])ort. 
Also Berkshire Pigs. Apply, Bailiff, 
Hardw'icke Orange, Homo Farm, 
Hadnall, Shrewsbury. 

Southdown. 

M AUDEN Park S<)1'thd<^w ns. the pro¬ 
perty of Sir Walpole (Jreenwell, Bart. 
Station. AVoldinghanj (w'ithin 17 miles 
of Loudon, on the l.ondon. Rrightoii, 
and Soutlj CVjast Railway). Register¬ 
ed Plock Rook No. 77. A number of 
]>ure-l>red Rams and Ewe Tegs by 
pedigree sires of the best blood always 
for sale. Paiticulars from J. W. 
Moigan, Kstate Office, Marden Park, 
Woldiiigham, Surrey, who will be 
pleased to show the Flock by appoint¬ 
ment. Telegrams: Morgan, Wold- 
ingham. 

Suffolk. 

Hollesley Bay Labour Colony 
Flock. The most prolific flock of 
Suffolk Sheep, consisting of 350 
Ewes. Ewe and Ram Lambs for 
sale next season. Ewe Lambs 
commanded highest prices past ten 
years. Apply to H. Barton, Super¬ 
intendent. 

Sherwood, S. R., Playfoed, Ips¬ 
wich. First Prize Farm R.A.S.E., 


S H E E P —con t inued. 

1911. Registered Flock 105. 
Highest awards carcase competi¬ 
tion at Smithfield Club Show’. 
Large winner at Royal and County 
Shows. Sheep of both sexes mostly 
for sale. Also Breeder of Pedigree 
Dairy Shorthorns and Largo Black 
Pigs. 

Wensleydaies. 

Underley Wensleydales (Blue¬ 
faced), from the best blood obtain¬ 
able. Successfully exhibited. Apply 
to Goland Robinson, Bailiff, Under¬ 
ley Farm, Kirkby-Lonsdale. 

PIGS. 

Berkshires, 

Cadman, Peter, Willeusley, Filey 
Road. Scarbokoucii. Pedigree 
Berkshire Pigs usually for sale, 
bred from prize-winning strains, 
Apply by letter ns above. Ow’ner 
will motor likely purchasers to farm 
in Troutsdale. 

Large Blacks. 

Arman Herd Pedigree Large 
Blacks. Boars and Gills at mod¬ 
erate prices. Arnott and Newman, 
'riie Mount Pigireries. Monmouth. 
Monmouth, May Hill, G.W.R. 
Telegraphic address : Arnott, 

Mount, Monmouth. 

Ley Spring Registered Herd of 
Large Black Pig.s. Boars and 
Gilts for sale. Henry Seckington, 
Hen held, Sussex. Station ; Hen- 
fiold, L. B. S. C. R. Telegrams: 
Seckington, Henfitdd. 

Pearce, K. W., The Church Farm. 
WurniNGTON, Lichfield. Large 
Black Pigs, Roars and Gilts, tlescond- 
od from Clmm]>ion Royal winners, for 
sale, j^rices rc'asonablc. Stations ; 
Lichfield City and Trent Valiev, two 
inilc'^. 

Ridge Herd of Large Black Pigs. 
Foundation Stock from vSudbourne, 
Drayton, and Docking, Champion, 
and prize-winning strains. They 
are bred and reared in the open, on 
heavy clay soil, running out summer 
and winter. Boars, Gilts, and in¬ 
pig Gilts always for sale. G. R, 
Bennett, Ridge Farm, Capel, 
Surrey. Station : Ockley, two 
miles. Telephone ; 2 Capel. 
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PIGS— continued, 

Wilkin and Sons, Ltd. Pedigree 
Herd of Large Blacks of the 
choicest hreediiiff ; hardy, live out 
all weathers : doing well almost 
entirely on grass ; largo healthy 
farrows ; develop early, up to 
twelve score in ten inonths ; gen¬ 
erations of grazers : and Smith- 
field butchers say they “want none 
better *’ than Wilkin’s Blacks. 
Boars and Yclts always for sale at 
reasonable prices. Stanley Wilkin, 
Tiptrec, Essex. 

Large White. 

Chi VERS & Sons, TiTD., Histon, 
C\MBs. Pedigree J-.arge White 
Pigs. Fine quality, good type, 
best strains. Young Stock for 
sale. 

Edwards, Arthur B., Bushes Farm, 
Macid\len Laver, Ongar, Essex. 
Pedigree Large White Boars and 
Cilts for sale. Apply A. B. Edwards, 
Brewery House, Harlow, Essex. 

Green ALL, Sir Gilbert, Bart., 
C.V.O., Walton Hall, Warring¬ 
ton, Walton and Worsley Herd Pedi¬ 
gree Large White Pigs. Selections 
hir sale at moderate prunes. In 
the 8 Classes for Large White Pigs 
at the Royal Show, Manchester, 
10lb, the Herd obtained 5 Firsts, 
both Champiosnhips, and Reserves 
for same, with home-bred exhibits. 
Inspection and enquiries cordially 
invited. Api>ly Kiclimond 

Daybell, Manager, Rowswood Farm, 
Higher-Walton, Warrington. 

Harness, N. F., Rainsbrook, Rugby, 
Warwickshire. Large White 
Yorkshires. Thoroughbred Boars 
kept. 

Hughes, Alfred, Packwood Grange, 
Dorridge, near Birmingham. Se¬ 
lect herd of Pedigree Large White 
Yorkshires, bred from prize-Manners. 
Pigs of various ages for sale at 
moderate prices. 

Stetchworth Herd op Large 
White Pigs, the property of the 
Earl of Ellesmere. Boars and 
Gilts of all ages at farmers’ prices. 

• Apply, W. F. Gardner, Bridge- 
water Offices, Walkden, Manches- 


PIG S— fon// nupd, 

ter, or ])ersonally to Manager of 
Piggery, at W^orsley, near Man¬ 
chester. 

Middle Whites. 

Arcadian Herd of Prize-bred 
Middle White Pigs. Founded on 
the best winning strains from Dal- 
raeny. Histon, Prestwood, and 
Wharfedale. A Dispersal Sale of 
125 pigs by Messrs. Thornton will 
be held on June J8th, and will 
include .50 Sows and Gilts in-pig 
to the famous Royal and Champion 
ship winner “ Dividend of Wharfe- 
dale ’’ and other noted boars. The 
property of Edgar H. Robinson, 
Westwood, Scarborough. 

Bookham Herd Pure Pedigree 
Middle White Pigs, the property of 
Victor Hayward, Bookham Grove, 
Surrey. Large selection of Young 
Stock. Boars and Sows ]irolific 
strain and early maturity. Winners 
of numerous prizes. Insjioction in¬ 
vited. 

Chtveks, rloHN, Histon, ('Cambridge. 
Select herd of Pedigree iNliddle 
White Pigs, font silling Royal 
(biam])ions. Promising Young 
Stock for sale. Insficction nvited. 

.Iekomb, .Mrs., Bilton Hall, York. 
Pedigree Middle White Pigs, prize 
winners. Boars and (dlts for sale. 

Salvation Army Land (,V)lony' 
Pedigree Herd of Middle Whites, 
bred from the best strains in the 
country. Careful selection made for 
buyers unable to make ])erHonal 
choice. Apply The Governor, Land 
Colony, Hadleigh, Essex. 

Stableford Park Herd of Middle 
White Pigs. A few choice Gilts 
and Boars always on sale at reason¬ 
able prices. C. S. Harvey, Wy- 
mondham, Oakham. 

Tannworths. 

Db Hamel, Egbert, Middleton 
Hall, Tamworth. Pedigree Red 
Tamworth Pigs, Boars, Gilts, and 
In-pig Sows, br^ from prize winners 
at Royal and County Shows. Prices 
moderate. Full particulars on appli¬ 
cation. 
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Various. 

Charnwoop Herd. A ^raiid lot of 
young Boars and in-pig Gilts for 
sale, all related to Royal winners. 
Inspection invited. G. Simpson, 
Charnwood, Lowdham, Notts. 

Mount Herd Pedigree Gloucester 
Old Spots’ Boars and Gilts at 
reasonable prices. Arnott and New- 
. man, The Mount Piggeries, Mon¬ 
mouth, Monmouth, May Hill, 
G.W.R. Telegraphic address : Ar¬ 
nott, Mount, Monmouth. 

Timberlake, J., Hastoe Farm, 
Trino. Breeding Sows sired 
principally by Walton of Pendley, 
sire of Shrewsbury, first at Royal 
Show 1914 and 1915, and champion 
at Royal 1916. Gilts for sale. 

POULTRY. 

Hearnsiiaw, Roger Fletcher, Fox- 
hill, Burton Joyce, Notts. 
Breeder record pedigree laying White 
Wyandottes and White Ijeghorns. 
Also exhibition Black Rosecomb and 
Scotch Grey Bantams. Birds and 
Eggs for sale. Send for Price List 

Holmes, Mrs. IM. Dalton. Buff Or¬ 
pingtons, Gold Medal, Pen 91, Har])er 
Adams Agricultural College, 1916-17. 
Highest Buffs Burnley, 1913-14. At 
Seddlescombe No. 203, Buff Orping¬ 
ton Pullet secured three limes the 
highest individual record, an<l has a 
record of 258 eggs. Silver JModal and 
Certificate U.P. four months’ 

laying Competition, 1910-11. Eggs 
12/- dozen, carriage extra, other pens 
10/6. East Markham Hall, Newark. 

PoPHAM, H. L., Pensford, Somerset. 
Good Light Brahmas at moderate 
prices. C>^^ps and fjrizes won at 
Crystal Palace, Dairy, Birmingham, 
etc. 

Major, Arthur C. Breeder and Exhi¬ 
bitor thirty years. Champion Dark 
and Silver Grey Dorkings, “ Eng¬ 
land’s best fowl.” Prizes at all 
shows. Birds exported all over the 
world. Prices moderate. Arthur C. 
Major, Ditton, Langley, Bucks, 

Small Pedigree Herd, kept on 
grass. Boars and Gilts, prices 
reasonable. Also White Turkey,s. 
White Wyandottes sittings and 
stock birds. Currie, Mayfield, 
Sussex. 


POULTRY — continued. 

White Wyandottes. Stanley Wil¬ 
kin’s Laying Machines. Trap- 
nested thirteen generations. Cus- 
, tomer writes ; “ Three hens I 

bought of you laid 1,176 eggs in 23 
months.” Another writes : “ Ten 
pullets I bought of you laid 2,111 
between Nov. and Nov.” Eggs 
12s. dozen. Day-old chicks, 24s. 
dozen. Stanley Wilkin, Tiptrcc, 
Essex. 

MISCELLANEOUS. 

Franklin & Gale, Auctioneers and 
Live Stock Agents, Alarkel Place, 
Wallingford, Berks. Periodical 
sales of Hampshire Downs, Rams, 
Stock Ewes and Store Lambs, at 
Oxford Ram Fair and Ilsloy Fairs 
and Markets. 

Hall, Watbridge A: Owen, Agricul¬ 
tural and General Auctioneers, T^and 
Agents and Valuers. Smithfield 
sales. Offices at Shrewsbury, Wem, 
and Oswestry. Proprietors of the 
Raven Horse Repository, Shrewsbury 
and Mid-Wales Horse Repository, 
Newtown, Mont. Head Office, 
Shrewsbury. Telephone : 45. 

Kittow & Son, J., Land Agents and 
Auctioneers, Launceston, Cornwall. 
Branch Office, Callington. Hon. Secs. 
Launceston Agricultural and Fat 
Stock Societies. 

LixcoLNsiimE Stock Auctioneers 
AND Agents. Dickinson, Riggalland 
Davy, Agricultural Auctioneers, 
Valuers, and Estate Agents. S|K5ciali- 
tics: Su|:)ervision of Estates, Sales 
of Properties, Lincoln Rod Short¬ 
horns, and Long-wool Sheep. Markets 
awl Sales. Offices : Jjouth, Grimsby 
and Brigg. 

Lloyd & Sons, Frank, Auctioneers 
and Valuers and Property Salesmen, 
North Wales Horse Repository, 
Wrexham, and Cheshire Horse 
Repository, Crewe. Cattle Mar¬ 
kets : Wrexham, Crewe, Whit¬ 
church, Ellesmere, Overton-on-Dee, 
Malpas, St. Asaph, Congleton, 
Abergele, and Caerwys. Property, 
Furniture, and other sales. Valua¬ 
tions of all descriptions. Head 
Offices, Wrexham and Crewe. 
Branches : Whitchurch (Salop), 
Ellesmere (Salop), and Abergele. 
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Maidstone Horse Repository. R. 
Waterman & Sons, F.A.I., Auction¬ 
eers and Valuers, Sell by Auction 
100 Horses every month. Stock at 
Maidstone, West Mailing, and 
Wrotham Fairs ; also Tenant Right 
Valuers. Offices; 42, King Street, 
Maidstone. Established 1807. 

Oliver & Son, Andrew, Auction¬ 
eers, Hawick (one hour’s run from 
Carlisle). Sales August to end of 
October of Lambs, Ewes, and 
Feeding Sheep. Numbers sold last 
year : 130,000 Lambs, 31,000 

Ewes, etc. Full particulars sent 
on application. Commissions care¬ 
fully executed. 

White & Son.s, Auctioneers, Land 
and Timber Surveyors, Agricul¬ 
tural and General Valuers, Estate 
and Tithe Agents, 18, High Street, 
Dorking. Telephone : 85, Dorking. 


MISCELLAN EOUS-eonftniiecf. 

Pope & Smith (C. T. Smith, F.A.I.), 
Auctioneers, Valuers and Estate 
Agents, Ledbury, Herbfordshibb. 
Sales of live and dead farming stock. 
Commissions carefully executed. Cor¬ 
respondence invited. 

Wallet, William, Live Stock Agent, 
Castle Douglas, N.B., supplies on 
moderate commission all classes of 
Scotch Cattle and Sheep, Large con¬ 
signments of pure-bred Gtuloway 
Cattle sent to England every year for 
establishing herds, and also for 
crossing with white bulls. 

Waters & Ravvlbnce, Auctioneers 
AND Valuers, Salisbury. Office 
of Hampshire Down Sheep Breeders’ 
Association. Treasurer: James E. 
Rawlence. Secretary : John Mount- 
ford. Assistant Secretary : W. J. 
Woolf. 


BATH AND WEST AND SOUTHERN 
COUNTIES SOCIETY. 

PAMPHLETS ISSUED BY THE SOCIETY. 

Obtainable of the Secretary, 3, Pierrepont Street, Bath. 

Price One Shilling each. 

Observations on Cheddar Cheese-Making, 1891 to 1898 (8 Nos.) 

By F. J. Lloyd, f.c.s., f.i.c. 

Investigations into the Manufacture of Cider, 1894 to 1900 (; Nos.) 

By F. J. I.LOYD, F.C.S., f.i.c. 

The Art of Butter-Making. By the Society’s Dairy School Teachers. 
Price Sixpence each. 

The Farm Schools of Normandy and Brittany. By G. E. Lloyd-Baker. 
Permanent Pastures. By W, Carruthers, f.r.s. 

The Manufacture of Cheddar Cheese. By Edith J. Cannon and F. J. 
Lloyd, f.c.s., f.i.c. 

The Development of Collegiate Centres for Agricultural Instruction. 

By Douglas A. Gilchrist, b.sc. 

Petty Industries and the Land. By J. L. Green, f.s.s. 

The Breeding of Light Horses. By John Hill. 

The Polo Pony. By John Hill. 

The Composition and Agricultural Value of Couch and Couch Ashes. 

By John Hughes, f.i.c. 

The Composition and Properties of Milk. By F. J. Lloyd, f.c.s., f.i.c. 
Organised Cottage Poultry Keeping. By Geo. F. C. Pyper. 
Construction of Dairy Herds. By Professor J. P. Sheldon. 

Dairying in New Zealand. By A. F. Somerville. 

Bovine Tuberculosis and its Suppression. By Jas. Wilson, m.a., b.sc. 
How Stock Breeding is Aided in Germany, By Tom E. Sedgwick. 



PURE-BRED ARAB HORSES AT STUD. 


Nureddin 11, Kehailan Dajani, rich chestnut, a magnificently 
proportioned horse with grand shoulders, 15.1 in height, up to 
any weight, very docile, fast in all his paces, suitable for breed¬ 
ing for all purposes. Fantass, a Managhi Hedruj, dark chestnut, 
4 years old, 14.1 will probably grow to 14.2i, very docile, gay, 
fast in all his paces, beautifully proportioned. 

Both these horses are in G.S.B. and Arab H. Stud Book 
therefore belonging to the five great families of desert horses, of 
which few remain. 


SPRINGHOUSE PARK, 

THEYDON BOIS (Railway Station), 
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SYMONS’ 

GOLD MEDAL• 

DEVONSHIRE CYDER 

ENGLAND’S FINEST VINTAGE. 

“SYMONIA” Brand, specially prepared for Export. 

“SYDRINA ” (intoxicant) for Temperance Hotels, etc. 

JNO. SYMONS & Co., Ltd., EJ. TOTNES, DEVON 

and BUTCHER ROW, RATCLIFF, LONDON, £. 
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